Circle J \ 


va Marked questions are recommended for Revision. 


wo faPed wea crew ara we BI 
PART - 1: SUBJECTIVE QUESTIONS 


- |: fayareia We4 (SUBJECTIVE QUESTIONS) 


Section (A) : Equation of circle, parametric equation, position of a point 
wus (A): ga of wien, wraferae arn, farg or fer 


A-1. Find the equation of the circle that passes through the points (1, 0), (— 1, 0) and (0, 1). 
fargait (1, 0), (— 1, 0) 38 (0, 1) @ JoRA ae Ga G1 GArHeat sia Hifory | 
Ans. x?+y?=1 

Sol. Centre (0, 0), radius 1 
e+y= 


Hindi. @=< (0, 0), Asa = 1 


A-2._ ABCD is a square in first quadrant whose side is a, taking AB and AD as axes, prove that the equation 
to the circle circumscribing the square is x? + y? = a(x + y). 
yo a del YH a ABCD yeH agaist ¥ 81 yo AB SR AD of sat cid ey fhe Oi fe ato 
Ufraga ar Glpet x2 + y2= a(x +y) eI 


Sol. Since BD is diameter of circle 


Hence (x — a) (x — 0) + (y—0) (y—a) =0 
> X’+y? =a(x+y) 


Hindi. <fe BD ga oT are z| 


Ha (x — a) (x — 0) + (y— 0) (y—a) = 0 
=> X+y? =a(xt+y) 
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Circle 


A-3. 


Sol. 


Sol. 


A-5.23 


Sol. 


Hindi. 


/\ 


Find the equation to the circle which passes through the origin and cuts off intercepts equal to 3 and 4 
from the positive axes. 

Be Ga oI warn oa ofey ot yefesq G Joa 8 aM was sell ww Haw: 3 ak 4 aT G 
WAIIS HET z| 

Ans. x?+y?-3x-4y=0 


(0,4) 


(0,0) (3, 0) 


(x — 3)(x — 0) + (y— O)(y -4) = 0 


Find equation of circle which touches x & y axis & perpendicular distance of centre of circle 

from 3x + 4y +.11.=0 is 5. Given that circle lies in ls quadrant. 

Be Fa GS GA sid Hay vl x a y Het Hl CI Heal & aM YM 3x+4y+11=08 Gu G om Ht 
wad gl 528 fea wean é fe ga yer agate 4 fer 2 | 

Ans. x?+y?-4x-4y+4=0 


1 distance aaq gt seit 
7r+11= £25 
r=2,-36/7 


‘. Circle is in Is quadrant Hence r = 2 


. Fa Way aqui 4 8 sa: r=2 


Equation G4rHeur (x — 2)? + (y— 2)2= 22 > x2 + y?- 4x —4y + 4=0 


Find the equation to the circle which touches the axis of x at a distance 3 from the origin and intercepts 
a distance 6 on the axis of y. 

Be Ga GI GAtaxy stat Hifsy oi x-set Hl Yeld-sy A 3 gare qXl uX Lael Hee & BR y-set We 6 gHTg 
Ol SABIE Hea = | 

Ans. x?2+y2+6 V2y+6x+9=0 


av: 


Find equation of circle whose cartesian equation are x = -3+2sin0,y=4+2cos0 

Be Ta or UAert ata wifey foraal orifa wire x =-3+2sin0,y=4+2cos ee! 
Ans. (x + 3)?+(y—-4)?=4 

X=-3+2sin0 > x+3=2sin0 

y=4+2cos0 => y-—4=2cos0 

Squarring and add (x + 3)? + (y—4)2=4 

X=-3+2sin0 > x+3=2sin0 


y=4+2cos8 => y—4=2cos0 
at Od GSA WW (x +3)? + (y— 4)? =4 


(x +3)° +(y +32) =(3v2) 
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A-7. Find the values of p for which the power of a point (2, 5) is negative with respect to a circle 
x2 + y? — 8x — 12y + p = 0 which neither touches the axes nor cuts them. 
qa x? + y2- 8x- 12y+p=O8 Aw sail ot area a a et waet Hear ef am fag (2,5) m aa 
farg—aifed sore 8 & fer pb AM sa Hrsg | 
Ans. (36, 47) 
Sol. x?+y?-8x-12y+p=0 
Power of (2, 5) is S, = 4+ 25-16-60+P=P-47<0>P<4/7 
Circle neither touches nor cuts coordinate axes 
g’-c<0>16-p<0>p>16 
P-c<0>536-p<0>p>36 
taking intersection P e€ (36, 47) 


Sol x?+y?-8x-12y+p=0 
(2, 5) oT fag if & S =4+25-16-60+P=P-47<0>P<47 
ga a ct wast oe 8 a ft Picea sail pt cael pea BI 


g°-c<0>16-p<0=>p>16 
P-c<0>36-p<0>p>36 
wdfrs cA ay P e (36, 47) 


Section (B) : Line and circle, tangent, pair of tangent 
wars (B) : tal Wd Fu, Set WaT, Sei kal FHA 


B-1. _ If radii of the largest and smallest circle passing through the point (1, -1) and touching the circle 
r+ye+2 V2y —2=0Oarer, andr, respectively, then find the sum of r, andr, . 


afe fag (1,1) IRA ae AR Ga x2 + 2+ 2/2y-2=0 a1 Se oe ae ad Fs ak TG 
Ble Fa Hl eae Ha: r, WR, Ss Aa r, AR, G AeA sae sit GUS | 


Ans. 2 
Sok f,+f,=r=2 


B-2. Find the points of intersection of the line x — y + 2 = 0 and the circle 3x? + 3y? — 29x — 19y + 56 = 0. Also 
determine the length of the chord intercepted. 
gat 3x? + By? — 29x — 19y + 56 = 0 aa Gea YS x-y+2=0% vlawe fag one olf) uitrastar S 
Uret oftal Gl crag Al sic HifSry | 
Ans. (1, 3), (6, 7), 4/2 

Sol. On solving, points of intersection are (1,3) & (5, 7), length =4/2 

Hindi. get HA we, wfawel fas (1,3) a (5, 7) A oe: var a aay = 4/2 


B-3. Show that the line 7y — x = 5 touches the circle x* + y* — 5x + 5y = O and find the equation of the other 
parallel tangent. 
yertia aifsry fh Ura aT 7y-—x=5, 9d x2 4+ y?—5x + 5y =0 OF UR Hel & AM Sah GAM aI 
wast tar ot VAEeT sat aifSre | 
Ans. x-/7y-—45=0 


Sol. Other tangent is —x+7y+’=0 then = =>=45 and-5 
50 v2 
other tangent is x — 7y -45 =0 
ae en 5 
Hindi aq wasf Yet 8—x4+7y42H=0 a] 2 a "TB Pha ds 8 
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B-4. — Find the equation of the tangents to the circle x? + y? = 4 which make an angle of 60° with the positive x- 
axis in anticlockwise direction . 


qT e+ y=4 oF oa we ta oF weet sa afer oi fe aarad fee 4 sarc x se A 602 a 


BM Tal z | 

Ans. 8x-y+4=0 

Sol. m=tan60°= 3x y=mxavi¢m? —s-yy= x3 $2x2 

B-5. Show that two tangents can be drawn from the point (9, 0) to the circle x? + y? = 16; also find the 
equation of the pair of tangents and the angle between them. [16JM110493] 


yertia pifery fe fey (9,0) 8 gu x?+ y2= 16 Ue at Tae Vay Gil oT Ged 21 sa Ve La FH OT 
PAE she Vas AeA HT AT Sat Hifsre | 


Ans. 16x? — 65y?— 288x + 1296 = 0, tan” be 


Sol.  S,=(9)? + (0)?-16 =65>0 
Since (9, 0) lies outside the circle. Hence two real tangents can be drawn. 
Now S=xX?+y*?—16 
S, = 9x — 16. Hence pair of tangents SS, = T? 
(x? + y? — 16) (65) = (9x — 16)? 
65x? + 65y? — 1040 = 81 x? + 256 — 288 x 
16x? — 65y? — 288x + 1296 =0 


2 I 
Angle between these tangents = ab = ee eee 
(a+b) 16-65 49 


Hindi. S, = (9)? + (0)?- 16 = 65 >0 
af (9,0) da & ater Rest S| sa: at acho wast Lary Gicl oT aad 21 
wq S=x2+y2-16 
S, = 9x - 16 
ae: waeign er wilext SS, = T? 

(x2 + y? — 16) (65) = (9x — 16)? 
65x? + 65y? — 1040 = 81 x? + 256 — 288 x 
16x? — 65y? — 288x + 1296 =0 


ast Wil Pp AA HIT = 2 ho —ab = 2V¥0+16x65 _ 865 
(a+b) 16-65 


B-6. __ If the length of the tangent from (f, g) to the circle x? + y* = 6 be twice the length of the tangent from 
(f, g) to the circle x? + y? + 3x + 3y = 0, then will f? + g2+ 4f+4g+2=0? 
afe fag (f,g) @ dd x24 y2=6 We Giel 7Wy wae Yat ot cay, fag (f, g) AW Ia x2 + y2+ 3x+3y=-08R 
iat TE Lat VET GT cay GT Gul el, dl f+ g?+ 4f4+4g+2=0 Was Ha sa ? 
Ans. Yes Wa 


Sol. given Vi? +92 -6 = 2,/f? +92 +3g+3F => 3g2 + 3f2+ 12g +12f+6=0 


>g?+f+4g+4f+2=0 


Hindi. fe mere ff? 492-6 =2,/f2 +924394+3f => 392+ 3h 4129 + 12f+6=0 


> g?+f+4g9+4f+2=0 


Section (C) : Normal, Director circle, chord of contact, chord with mid point 
wus (C) : afters, frame ga, wet ofa, sea fag ae ofa 


C-1. Find the equation of the normal to the circle x? + y? = 5 at the point (1, 2) 


fry (1,2) 08 da x24 y2=5 6 aftorg or Gale aia His | 
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Sol. 


Hindi. 


C-2. 


Sol. 


Hindi. 


C-4.23, 


Sol. 


/\ 


Ans. 2x-y=0 
Normal passes through centre 


Hence equation of normal 
p(1, 2) 


centre 
(0, 0) 


y= =x => y=2x 


ohio GIG Ha Jord zs] 
aa: sterrs GT Valet 


p(1, 2) 


centre 
(0, 0) 


y= =x => y=2x 


Find the equation of the normal to the circle x? + y? = 2x, which is parallel to the line x + 2y = 3. 


Fd x+y? =2xh Ge aflora or wtoen sid Hifsy wl Ure RST x + 2Qy=3 G Gara ze 

Ans. x+2y-1=0 

Equation of line parallel tox + 2y-3=Ois x+2y+k=0 

This is normal of x? + y? — 2x = 0. Hence centre of circle satisfies it 1+0+k=0—>k=-1 
x+2y—-1=0 

X+ 2y-3=00 GAM VHT OT UHR x+ 2v+k=0 ZI 

we gax?+y?—2x =0,14+0+k=0>k=—-1 o atic 8 Sa: Ja OI Gx SU Ue Ge =F 

X+2y-1=0 


Find the equation of director circle of the circle (x + 4)? + y? = 8 

qd (x+4)2+y2=8 & fae ga pl GAlee sid Hifsry | 

Ans. (x+4)?+y=16 

given circle (x + 4)? + y*=8 centre of director circle = (—4, 0) radius of director circle = 4 
Hence equation of director circle (x + 4)? + (y — 0)? = 4? 


i. fear wa qu (x+4)2+y2=8, fame ga wo Gs = (4, 0) cen Mare ga ot fron =4 


aa: Prarme Fa Ht Ale (x + 4)? + (y—0)? = 


Tangents are drawn from the point (h, k) to the circle x? + y? = a? ; prove that the area of the triangle 
oo a(h? +k? —a2)3/2 
formed by them and the straight line joining their points of contact is a ro c 
+ 


fag (hk) ga xe + y2= a? OR eae tae Git ond 81 Re aHifory fH east vara cen wet fags a 


fart ae aa var S fata Syst aT daa alt a a aa 3 | 
+ 


Area of triangle formed by pair of tangents & chord of contact is = - 
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3/2 
a(h? +k? —a*) 
Here R=a=L-=vVh*+k?—a’ . Hence Area = ; 2 
h* +k 
RL? 
Hindi. a ne ee Gia eect Oe se 
+ 
3/2 
7 a(h? +k? —a?) 
aet R=a >L=vVh?+k?-a? . aa: Aaa = G A) 
h* +k 


C-5. — Find the equation of the chord of the circle x? + y* + 6x + 8y + 9 = 0 whose middle point is (— 2, — 3). 
qa x?+y?4+ 6x+ 8y+9=0 01 Oa ia oT Ute ora afer foraar sea farg (— 2,-3) 81 

Ans. x+y+5=0 

Sok T=S, > -2x-— 3y +3(x -2) +4 (y—3) +9 =44+9-12-244+9>x+y+5=0 


C-6.z%. Tangents are drawn to the circle x? + y* = 12 at the points where it is met by the circle 
x? + y? — 5x + 3y — 2 = 0; find the point of intersection of these tangents. 
qa x? + y2=12 6 oF feegai ue wel tare Sie ond & wel we ye da x2 + y2?- 5x + 8y-2=048 
frat 8, dl g4 Tet ara or vldede faeg sid Hifory | 


Ans. [6 — 2) 
5 


Sol. | Equation of common chord is S,-—S,=0 => 5x-3y-10=0 


This chord is also chord of contact. 
Let point of intersection is p(h, k) 


Then hx + ky — 12 = 0 compare both equations 
Wed => (h,k )= [6 -2) 
5 (2a 0 5 
Hindi sya silat ot walt S —S,=0 > 5x-3y-10=0 
ue ofa eaeft citar ft 81 arr wfcrese farg p(h, k) | 


da hx + ky—12=0 
aa GAH GH Joa SA ww => (hk) 


ari wie a gen rae Oo sal > (h,k )= [6 -2) 


5 -3 -10 


Reg. & atoll Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


IN Resonsence® 


; : - — ADVCR- 6 
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029 


Circle 
Section (D) : Position of two circle, Orthogonality, Radical axis and radical centre 
wavs (D) : at gat at Rete, aranriaa, Fone wd Foret Ga 
D-1.z. Find the equations to the common tangents of the circles x? + y? — 2x -6y + 9=0 and 
x+y? +6x—-2y+1=0 
qui x2 + y2- 2x -6y + 9=0UG x+y? + 6x—-2y+1=0 S sya Be wae G wile sn 
ST | 
Ans. x=0, 3x+4y=10, y=4 and 3y = 4x. 
x= 0,3x+4y=10,y=4Ud 3y=4x. 
Sol S,:x?+y?-2x-6y+9=0 C,(1, 3), r, =1 
Sx? +y? + 6x—2y+1=0 C,(-3, 1), r,=3 
C,= V16+4 = /20 = n+f,=4 
Hence C,C,>r,+r, Both circles are non-intersecting. 
Hence there are four common tangents. 


Transverse common tangents : 


coordinate of P elie Ua = 0,2 
143 1+3 2 


It 
AN 


Let slope of these tangents is m 


y-— =m(x-0)>mx-y+— =0 
m-3+— 

Now |— -1=|m-3] = 1+m* 
1+m 


>m?+ $ -m=1+m>me -*, other tangents is vertical 
Equation of tangents x = 0 


-Sx-y+ " =0>-3x -4y+ 10 =0=> 3x + 3y=10 


Direct common tangents 
-3-3 1-9 


dinate of Q] ———, —— | = Q(3, 4 
coordinate o ( 2). (3, 4) 


m 


‘a 
ee 


Hence equations y — 4 = m(x — 3) > mx—y + (4-— 3m) =0 


— =15|1-2m)=Vi+m? 314 4m2-4m =1+m2> 3m2—-4m=0>m=0, : 
+m 


Hence equation y—4=0(x-3) >y=4> y-45 = (K-38) = ax By =0 


Hindi. S, :x?+ y?-2x-6y+9=0 C,(1, 3), r, =1 
S,:x2+y? + 6x—-2y+1=0 C,(-3, 1), 1, =3 
= J16+4 = /20 > n+r,=4 
ad C,C,>r, +1, al ga widest ei FI 
ae: aR sarah wet tar BI 
ftta suatiss east tary : 


IN Resonsence® 
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D-2. 


Sol. 


D-3.23, 


Sol. 


Hindi. 


/\ 


Pa fren 2 4) }= (03) 
& 3°14+3 


(p< 


AMT east Peaait GB wacray m zs | 


5 5 
-— =m(x-0)>mx-y+— =0 
5 Se) is 


mae" 
2 
ae 


Now -1=|m-3] - 1+m 


Sms ametemsm=-2, om wet tart seater 8) ert tarot } whore x =0 


-Sx nyt 2 =0= Bx 4y + 10=0 > 3x + 3y= 10 
WITHA Grass Tae Lae 
Q 3 Psi = =. = 3] = = Q(3, 4) 


m 


les, 
Joey 


aa: Weel y—4=m(x-3) > mx-y+(4-—3m) =0 
m-3+4-3m 
V1+m? 


aa: Wate y-4=0(x-3) > y=4> y-4= = (&-8) = 4x - 3y=0 


=1=>|1-2m|=Vi+m? 31+ 4m?-4m=14+m?> 3m2-4m=0>m-=0, : 


Show that the circles x? + y? —-2x — 6y — 12 = 0 and x? + y? + 6x + 4y — 6 = 0 cut each other orthogonally. 
fig aifery fe ga x? + y? -2x —6y— 12 =O Sie x2 + y? + 6x + 4y-6 =0 Wh GR oF aay ufiede 
ard & | 

C, =(1, 3) C, (-3, -2) > r, = J22 = = JI9S(CC,)2=r2 417 


Find the equation of the circle passing through the origin and cutting the circles 
x? + y? —4x + 6y + 10 = 0 and x? + y* + 12y + 6 = 0 at right angles. 


BE Ga HT GAH sia Hoy ot xe farg GP Joa 8 aM Gui 
x2 + y2- 4x + By + 10 =0 Se x? + y2 + 12y+6=0 & GAH W Hed z| 
Ans. 2(x? + y?) — 7x + 2y=0 
Equation of circle passing through origin is x? + y? + 2gx + 2fy =0 
This circle cuts the circle x? + y? — 4x + 6y + 10 = 0 orthogonally 

2g(-2) + 2f(3) =0+10 >-29g+3f-5=0 .(1) 
& xX°+y?+12y+6=0 also 

1 3 7 7 

SOO Pee Or Ota oe, He ee ee 
Hence circle yee (- T\x+a(3 y- 0 => 2x? 4+ 2y?-7x + 2y=0 


qo fag G YoRA Tel Fa HT GAHet x2 + y? + Qgx + 2fy =0 

we Gd, da xe +y?—- 4x + 6y+10=0 of waaha vitesse Hear 8 | 
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2g(-2) + 2f(3) =0+10 >-29+3f-5=0 .(1) 
dma x2 + y?+12y+6=0 
1 


2g(0) +2116) =6 +0 f= 5 29+ 5-5-0 29--F sg--2 


od: Fa eye ee(-T)x+2( tly <0 => 2x? + 2y?- 7x + 2y=0 
D-4. Given the three circles x? + y? — 16x + 60 = 0, 3x? + 3y? — 36x + 81 = 0 and x? + y?- 16x - 12y + 84 = 0, 


find (1) the point from which the tangents to them are equal in length and (2) this length. [16JM110497] 
am ga x? + y? — 16x + 60 = 0, 3x? + 3y? — 36x + 81 = 0 aie x2 + y?— 16x — 12y + 84 =0 8, WT sa 
Coll 

1) oe fag & freee forest sa gai oe Gia aE al LaMsi GH AATSal VRRGS aRTaR BT | 

(2) $4 wast Fea Gt aa | 


Ans. (Fz): ! 


So. (1) S,-S,=0 => £4x-33=0 


S, = o)=0 = —12y+24=0 =(%. 2| 


(2) Length of tangent from & 2| to any circle is = 4 
Hindi. (1) S,=S, =0 => 4x - 33 =0 


S,=9,=0 = —12y +24=0 =(2. 2| 
(2) (SS, 2) Fre ager we ere ar oe = 1 


Section (E) : Family of circles , Locus, Miscellaneous 
wus (E) : ga fier, fa-gue, fafae 


E-1.2 If y = 2x is a chord of the circle x? + y? — 10x = 0, find the equation of a circle with this chord as 


diameter. 
are y = 2x ga x24 y?- 10x =0 ot oflar ei, al Ga ga of VAteen ona afore foram fey ae via are 
z | 
Ans. x?+y?-2x-4y=0. 
Sol. x?+y?-10x +A (2x -y) =0 (i) 


xX? + y? + 2x (A — 5) —Ay = 0 
Centre (— (A —5) , X/2) 


Using ony =2x => x= 2(A-5) => =10 


Putting A=4 => xX*+y?-2x-4y=0 
Hindi x?+y?-—10x+A (2x-y) =O... (i) 
xX? + y? + 2x + (A-—5)-Ay=0 
Ge (—(A—5), 1/2) > y=2x OT WANT HA Ww 
> Fe 2(r Sie 10 
2 2 
N= 4S WR => x2 + y?-2x-4y =0 
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E-2. 


Ans. 


Sol. 


Hindi 


E-3. 


Sol. 


/\ 


Find the equation of a circle which touches the line 2x — y = 4 at the point (1, —2) and 
qa GT VAaHey sia His GT Year 2x-—y =4 of fag (1, -2) ue wael Hed 21 

(i) Passes through (3, 4) (i) (3,4 8 Ford BI 

ii) Radius = 5 (ii) reat = 5 

i) (x — 1)? + (y + 2)2 + 20 (2x -y— 4) =0 

ii) (x- 1)? + (y +.2)?+ J20 (2x-y-4) =0 


i) Equation of circle is (x — 1)? + (y + 2)? +A (2x-—y-4) =0 
(1,-2) (3,4) 


( 
( 
( 
( 


which passes through (3,4) > A = 20 

(ii) equation of circle is (x — 1)? + (y + 2)? +A (2x -y-4) =0 
2 

ae —(14+ 4-4a)=25>2=+4 20 

(i) Fa HT GArHet (x — 1)? + (y + 2)2 +A (2x—y—4) =08 — 


(1,-2) (3,4) 


whose radius is 5 = (A — 1)? + ( 


TH (3,4) 4 Jord € >= 20 
(ii) TA Gt BAHT (x — 1)? + /20 (y + 2)? + (2x-y-4) =0#% 


fragt Bears & = (A-1)? + (=) ~(1+ 4-42) =25 = 2=+20 


Show that the equation x? + y? — 2x — 21y — 8 = 0 represents for different values of 1 a system of circles 
passing through two fixed points A and B on the x-axis, and also find the equation of that circle of the 
system the tangent to which at A and B meet on the line x + 2y + 5=0. 

CHP x2 + y2- 2x - 2y-8=0 @ foea s fife aa & fay gai wr Mora at Rex 
frgst Aa BS Jord & ol x-set oy fea 8! at gd a ater oid ole wah wef aT 
frp, Ft x + QV +5 =0 0) Ate Bw fram 2! 

(x? + y? — 2x — 8) — 2ay =0 

S+AL=0 

solving (Ft HH WX) S=0&L=0 

put y = 0 Waq UX) >x?-2x-8=0 
(x — 4) (x +2) =0 

—2or4 

(4, 0) 


X 
A 
B =(—2, 0) 


Equation of AB (AB oT aAtpent) : 
C.0.C. xx, + yy, — 1 (x+x,) — A (yty,) -8 =0 
= X (x,-1) + y (y-y,) — (x, + Ay,+8) = 0 .(1) 
Also equation of AB is x-axis i.e 
Tat AB HT Witney x-siet & 

Ox+1y+0c=0 (2) 
comparing (1) & (2) 4 
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E-4.73, 


Ans. 


Sol. 


E-5. 


Sol. 


/\ 


xy 


Also gaftigx + 2y+5=0=5 1-2 4+5= 0 => 6- ors 3 


equation of circle is Ja HT WAlHet x? + y? — 2x —6y —8 =0 


Consider a family of circles passing through two fixed points A (3, 7) and B (6, 5). Show that the chords 
in which the circles x? + y? — 4x — 3 = 0 cuts the members of the family are concurrent at a point. Also 
find the co-ordinates of this point. 

ami fe gat ar fier et Rew fags A (3, 7) sik B (6, 5) GY Jord 8] eatsd fe via wl ga 
ety —4x-3=0 oF Mom & Gee ol ve fag we GH alc 81 cen gu fag & Pewme A oa 
DIST | 


Family of circles passes through two fixed point is 


al Ree fags @ Yost del Gai mr Mora & — 


S+AL=0 (1) 
where wei S = (x —3) (x—6) + (y—7) (y—5) =0 
x y 1 
L=|8 7 1=0 
6 5 Al 
Equation of variable common chord is a Sua “ial oT UlHeay s — 
S+AL-S =0 


> (S-—S)+aAL=0 
or a L’+AL=O0 which represents family of lines concurrent at L’ = 0 andL = 0 


L+AL=0 ar ter fore of age waa @ L’=0 aL =0 


A (3,7) B (6,5) 


= (x—3) (x—6) + (y—7) (y—5) =0 
xX? + y? -—ax—12y +53 =0 
+ y?-4x-3=0 
— 5x - 12y + 56 =0 
4(2x + 8y —-27 =0) => x =— 2 ars 
Find the equation of the circle circumscribing the triangle formed by the lines x + y = 6, 2x + y = 4 and 
X+2y=5. 
Ua Vasil x+y =6, 2x+y=4 ae x4 2y=5 U fifa yo & oRad or Aton sia aif | 


Ans. x?+y?—17x-19y+50=0 

Equation of circumcircle of this triangle 

L,L,+AL,L, + pL,L, =0 

(x + 2y — 5)(X + y —6)+A(x + y — 6)(2x + y — 4)4u(x + 2y — 5)(2x + y— 4) = 0 
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Sol. 
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2x+y-4=0 
coef. of xy=0>34+324+5u=0>5 304+ 5n+3=0 (1) 
coef. x? = coef. y2>1+2A+2u=2+A+2u 


6 
>r=1 =—-— 
Bes 


Hence (x + 2y—5) (e+y-6) + (K+ y-8)(2x+y—4) —2 (x + 2y — 5) (2x +y-4) =0 
=>x?+y?-17x-—19y +50 =0 

se fy @ Rad ga pr GaHery 

L,L,+AL,L, + pL,L, =0 

(x + 2y — 5)(X + y — 6)4A(x + y — 6)(2x + y — 4) +(x + 2y — 5)(2x + y— 4) = 0 


2xt+y-4=0 
xy OI Ih = 053+ 30+ 5n=0>5 304+ 5n4+3=0 eo(11}) 
x Ol Wh =v? HI WN > 14+ 20+ 2u=2+A4+2u 
6 
=>A=1 Hes 
— 


ad: (x + 2y —5) (e+y-6) +(x +y-6)lax+y—4) —2 (x + 2y — 5) (2x + y-4) =0 
=>x? +y?- 17x —19y + 50 =0 


Prove that the circle x? + y? + 2ax + c? =0 and x? + y? + 2by + c? = 0 touches each other 
, 1 1 1 
"a be ee 


Rig aise feo ga x2 + y2 + 2ax +c? = 0 SIR x2 + y? + 2by + c2=0 Wh GAY I Ga Hed z 


a be ce 
Subtract to get common tangent and drop pependicular from centre on any one circle and equate it to 
its radius. 
UM wT Vas wel WaT We a 2] oa V Se TI ag Ae H aay BaF | 


Radical axes is ax — by = 0 which touches both the circle 


yonel ax —by =0 Ul Gal gal Hr Cael Hed & 
Now aa xt +| + 2ax+c?=0 


=> (b? + a?)x? + 2ab? x + b?c? =0 
=> 4a?b? — 4(b? + a?) b*c? = 0 
= a’b? = c? (b? + a’) 

1 1 1 


feta 
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PART - Il : ONLY ONE OPTION CORRECT TYPE 


AT - ll: Haat Var Gel fAed WHR (ONLY ONE OPTION CORRECT TYPE) 
Section (A) : Equation of circle, parametric equation, position of a point 
wus (A): ga of wien, wrafere aaron, farg or fer 
A-1. | The radius of the circle passing through the points (1, 2), (5, 2) & (5, —2) is 
fargait (1, 2), (5, 2) Vd (5,-2) F Joa aet ga ot few s — 


A) 5/2 (B) 2/5 (C) 3/2 (D*) 2/2 
Sol. 


diameter = 4./2 ama = 4,/2 = a 2/9 


A-2. The centres of the circles x2 + y? — 6x — 8y — 7 = 0 and x? + y? — 4x — 10y — 3 = 0 are the ends of the 
diameter of the circle 


gui x2 + y2— 6x — 8y —7 =O die x24 y2- 4x -10y-3=00 Oa fi AG fhe gam are & afc 


fag | 

(A*) x? + y? — 5x — 9y + 26 =0 (B) x? + y2 + 5x-9y+14=0 

(C) x? + y2 + 5x-y-14=0 (D) x? + y2+5x+y+14=0 
Sol. (3,4) & (2,5) are ends of diameter of circle 


So, Equation (x —3)(x-2) + (y-4)(y—5) =0 => x? + y?- 5x-9y + 26=0 
Hindi ga @ are @ aif fae (3,4) a (2,5) 31 
aa: Warpea = (x — 3)(x -2) + (y-4)(y-5) =O => x? + y?- 5x — 9y + 26=0 


A-3. The circle described on the line joining the points (0, 1), (a, b) as diameter cuts the x—axis in points 
whose abscissa are roots of the equation: 
fa-gail (0, 1) sie (a, b) aT fren ae Gea LSI HI A Aye Giat wa qu, x-siet wi for fergeil ue 
wed &, Sah yo fora woe G Fai @, ge f — 


(A) x¥*+ax+b=0 (B*) x*-ax+b=0 (C) x?+ax—b=0 (D) x?-ax-—b=0 
Sol. Equation of circle (x — 0) (x —a) + (y—1)(y—b) =0 
it cuts x-axis puty=0 = x¥*—ax+b=0 


Ga Hl WAtHert (x — 0) (x—a) + (y—1)(y—b) =0 
ae x-se of Ufa oe & dd y=0W WR > x2-ax+b=0 


A-4. — The intercepts made by the circle x? + y? — 5x — 13y — 14 = 0 on the x-axis and y-axis are respectively 


(A) 9, 13 (B) 5, 13 (C*) 9, 15 (D)none 
Ga x2 + y? -— i a al ce 
(A) 9, 13 (B) 5, 13 C) 9, 15 (D) S44 B Oly Fel 


Sol. Length of intercept on x-axis = 2,/g?-c = 2 f. 14 =2 ie 


on y-axis = 2 Vf?-c =2 sy 414 = 2 62288 Eo =15 
3) 4 4 
x-3ie] WR orTES FH aATE =2,/g?-c =2 Pat =2 i =9 
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Sol. 


Hindi. 


A-6.23. 


Sol. 


Hindi 


/\ 


- Seneeeees 
y-3t UX aang =2,/f? -c =2 (2) +14 =2 ies) =2 PP 15 


Equation of line passing through mid point of intercepts made by circle x? + y? — 4x — 6y = 0 on 
co-ordinate axes is 

ga x24 y2-4x-—6y =O gn fash seit ue pre WY saws H Hey fag GY Tors arefl La HT Aloe 
erm 


(A) 8x + 2y-—12=0 (B) 38x +y-6=0 (C) 3x +4y-12=0 (D*) 38x + 2y-—6 =0 
given circle x? + y? — 4x — 6y = 0 it cuts x-axis put y = 0, x = 0, 4 
it cuts y-axis put x = 0, y= 0, 6. Hence mid points on x-axis (2, 0) on y-axis (0, 3) 


Equations of line ota 1 > 3x + 2y-6=0 


fear Wat Ga x? + y? — 4x — By = 0 

ae x-set ol uf Heal 8 y =0,x=0,4 wa we 

ue y-set oY uf Heat 8 x =0, y=0, 6. Sa: X-Hel WR (2, 0), y-sat Ue (0, 3) Hea farg 
WAT SI TAH & pt ga 12 3x+2y-6=0 


Two thin rods AB & CD of lengths 2a & 2b move along OX & OY respectively, when ‘O’ is the origin. 
The equation of the locus of the centre of the circle passing through the extremities of the two rods is: 


al Udell BS AB sik CD forra@t cagat 2a silk 2b Ss HAR: OX sik OY sell H agfes aac 8, rahe 
O yefeg 81 Gi Bel S RR GF Yor acl gu m Gx OT fargue erm — 


(A) x2+y2=a2+b2 (BY) x2-y2=a2—b? = (C) x2 + y2=a2—b?2 = (D) x?- 2 = a? +b? 
h?+b?=r2=>k?+a2=1r2 => h?—k?=a*—b? 
y 


hb? RDS leek? + oe en a De 
y 


farguer 8 x?—y? = a2—b? 


Let A and B be two fixed points then the locus of a point C which moves so that (tan ZBAC)(tan 
ZABC)=1, 
“1 


0< ZBAC < 5,0 < ZABC < 7 is 


(A*) Circle (B) pair of straight line (C) A point (D) Straight line 
at A vd B at Ree fag 8 aa fee C or fergua oath fag C su yor @ fh (tanZBAC)(tan 


ZABC)=1, 00 < ZBAC < OE 0 < ZABC < - erm— 
(A*) Fa (B) Gea FSI BH (C) wae fary (D) Ura Far 
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Sol. 


HyA-1 : 


Sol. 


Hindi 


tanatanp=1 >tana=cotp > tana =tan [=-6] 


a+Be > > ZACB = 7 => locus of Cisa 


Cc 


A B 


‘ ‘ oe : Tl 
circle as angle in a semicircle is a 


ad: car fergua ve ga erm oe fh aciga A aa oi 5 Sra 
STATEMENT-1 : The length of intercept made by the circle x? + y? — 2x — 2y = 0 on the x-axis is 2. 
STATEMENT-2: x? + y? — ax — By = 0 is a circle which passes through origin with centre (<. 4 and 


amano 
radius oe 
2 

(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for 
STATEMENT-1 

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation 
for 
STATEMENT-1 

(C*) | STATEMENT-1 is true, STATEMENT-2 is false 

(D) STATEMENT-1 is false, STATEMENT-2 is true 

OW x2 + y?— 2x — 2y = 0 SRI x-sal UR Hie W aawIS Ht aay 2 FI 


2 
HWA-2: x2 + y?— ax — Py = 0 Fels A FORA Tel WH ga & Pra oe [S.8) ate Prom ae, 


2 
eI 
(A) HIF-1 USI 8, HIF-2 UI B | PAA-2, HAF-1 HT Wel THT z| 
(B) SIA UI 8, SIA-2 UI B ; PAA-2, HIA-+1 HT Vel TMlHey sel Z| 
(C) at-1 aes &, Heq—2 wag ze 
(D) @a4-1 sae 8, HA-2 4a z 


1 
Statement-1 is true and statement-2 is false as radius = zi or se ley 


word-1 uel * de wa-2 aes * waif fem = 5 Va +B 


Section (B) : Line and circle, tangent, pair of tangent 
ws (B) : tal Ud gu, et WaT, ae ka FH 


B-1. 


Sol. 


Hindi. 


/\ 


Find the co-ordinates of a point p on line x + y = — 13, nearest to the circle x? + y? + 4x + 6y-—5 =0 


Ya x+y=-13 uN Rea fag Po Mesa ot fe ga 

x24 y244x+6y-5=00 fied ze, erm 

(A) (-6.—7) (B) (— 15, 2) (C) (- 5, - 6) (D) (— 7,- 6) 

Point on the line x + y + 13 = 0 nearest to the circle x? + y? + 4x + 6y-— 5 = O is foot of | from centre 

_ = --(538) a4 > xec6ye-7 

Ya x+y +13 =00N Rea fg G ga x24 y24+ 4x4 6y-5=06 Adl em @ fay Ge U a Sed 

a 

X+2 y+3 (43 
1 1 
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Sol. 
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Sol. 


Hindi. 


B-4. 


Sol. 


Hindi 
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The number of tangents that can be drawn from the point (8, 6) to the circle x2 + y2-— 100 = Ois 


(A) 0 (B*) 1 (C) 2 (D) none 
fag (8, 6) 8 ga x24 y2-100=0 08 Sie oT wer aefl wel Va HT Ge 8 
(A) 0 (B) 1 (C) 2 (D) S44 U als el 


Point (8,6) lies on circle; S;=0 => one tangent. 


farg (8,6) ga oR Red 81 S,=0 Saat ve ee te eri 


Two lines through (2, 3) from which the circle x2 + y? = 25 intercepts chords of length 8 units have 
equations 

(A) 2x + 3y = 13, x + 5y=17 (B*) y = 3, 12x + 5y = 39 

(C) x = 2, 9x-11y =51 (D) y = 0, 12x + 5y = 39 


fag (2, 3) 8 Jo del VA a wa wae & whew wi ga x2+y2 = 2508 soy AMIE G 
WAITS H Vila et, 8 


(A) 2x + 3y = 13, x + 5y=17 (B) y = 3, 12x + 5y = 39 
(C) x =2, 9x-11y =51 (D) y = 0, 12x + 5y = 39 
Let slope of required line ism 

y—-3=m(x—-2) =>mx-—y +(3 — 2m) =0 

length of 1 from origin =3 

>9+4m?-12m=9+ 9m? > 5m? + 12m =0>m =O, 2 


Hence lines are y-3 =O >y=3 


y¥-8s- = (x —2) > 5y— 15 =-12x + 24 = 12x + 5y = 39. 


AM ofits al Hl Wav =m 
y-3=m(x-2) >mx-y+(3- 2m) =0 
qoleg FT ad ol aMIg =3 

12 


>9+4m?2-—12m =9 + 9m? = TS ON rae 


ad: wat y-3=0>y=3 

y-3=- ‘= (x -— 2) > 5y-15 =-12x + 24 > 12x + 5y = 39. 
The line 3x + 5y + 9 =O w.r.t. the circle x? + y2 - 4x + 6y +5 =Ois 
(A) chord dividing circumference in 1:3 ratio (B*) diameter 
(C) tangent (D) outside line 


Yea 3x + 5y + 9=0 9c x24 y?-4x4+6y+5=00 Ua — 
(A) Siar ot ORE or 1:34 fenfa orate! (B) are 


(C) eagt Fear (D) dam Tee FM aeff Pat 
From centre (2, —3), length of perpendicular on line 3x + 5y +9 =Ois 
6-15+9 


= ———— = 0 ; line is diameter. 
V254+9 
Ha (2,-3) S WT 3x+ 5y4+9=0 08 Sea WW ag H aa 


ge 2882 9s IA A z | 
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Sol. 


Hindi. 


B-7. 


Sol. 


B-8.23. 


Sol. 
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If one of the diameters of the circle x? + y? — 2x — 6y + 6 = 0 is a chord to the circle with centre (2, 1), 
then the radius of the circle is 

are ga x? + y?- 2x -6y+6=0 HW Ae Va da of ofa & foraar Ha (2,1) &, a ga aw ean 
eri— 

(A*) 3 (B) 2 (C) 3/2 (D) 1 

Clearly from the figure the radius of bigger circle 


fas G weds as ga Hf rea 


2 = 224 {(2—-1)2 + (1-3) 


The tangent lines to the circle x* + y? — 6x + 4y = 12 which are parallel to the line 4x + 3y + 5 =O are 
given by: 


(A) 4x + 3y—7 =0, 4x + 3y+15=0 (B*) 4x + 3y—31 =0, 4x+3y+19=0 
(C) 4x +3y-17 = 0, 4x + 38y +13 =0 (D) 4x + 3y—31 =0, 4x+3y-19=0 
UT WaT 4x4 3y+5=0 G BAM da x24 y?- 6x + 4y=12 HF Ge rail m wipe ge 
(A) 4x + 3y—7 =0, 4x+3y+15=0 (B) 4x + 3y-31 =0, 4x+3y+19=0 
(C) 4x +3y-17 = 0, 4x + 38y +13 =0 (D) 4x + 3y—31 =0, 4x+3y-19=0 


Line parallel to given line 4x + 3y +5 =0 is 4x + 3y + k=0 
This is tangent to x? + y? - 6x + 4y-12 =0 

12-6+k 
an 
Hence required line 4x + 3y —-31 = 0, 4x + 3y + 19 =0 
al 7g RST 4x + 38y+5=0 Gare WaT 4x + 38y+k=0 


we Ja x? +y?- 6x +4y—12=0 af wast tH Z| 
poe 


=5> 6+k=+25 => k=19, -31 


5 
aa: amie eT 4x + 8y -—31 =0, 4x + 3y+19=028! 


[-5= 6+k=2#25 => k=19, -31 


The condition so that the line (x + g) cos@ + (y + f) sin 8 =k is a tangent to x? + y? + 2gx + 2fy+c=Ois 


Ut VG (x +g) cosd + (y +f) sin® =k @ Gua x? + y2 + 29x + Ay+c=0 HF VA aI eA @ fey 
vitae = — 
(A*) g? + f? =c + k? (B) g2 + f# =c? +k (C) g? + f? = c? +k? (D) g*2 + f?=c +k 


_ |(-g+g)cos0+(-f+f)sind—k} _ 2.42 2442 _ 2 
p= Eaters = vg +f -c>9°+f*=c+k 
Icos’ 0+ sin“ 0 


The tangent to the circle x? + y? = 5 at the point (1, —2) also touches the circle 

x? + y* — 8x + 6y + 20 = Oat 

qd x24 y2=5@ faery (1,-2) oe wet Le, Te x2 + y2- 8x + Gy + 20=0 oF WH Ue Hea es, al wae 
fag 8- 

(A) (-2, 1) (B) (-8, 0) (C) (-1, -1) (D*) (3, -1) 

Equation of tangent x — 2y =5 

Let required point be (o,f) 

ax + By -4(x + a) + 3(y +B) +20=0> x(a-4) +y (B + 3) —4a 4+ 38 +20=0 

Comparing 
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20 


a-4 B+3_ 40-3p- 
1 -2 5 
Similarly (a,B) (3, -1) 


Hindi wet Year HT tHe x — 2y=5 
ari fe anit fag (a,B) 21 
ax + By -4(x + a) + 3(y + B) + 20=0>5 x(a-4) + y (B + 3) —4a 4+ 38 +20=0 
Tor He Ww 
a-4 B+3  4a-36- 
a oe 5 
wi WHR (a,B) (3, -1) 


B-9.% The angle between the two tangents from the origin to the circle (x — 7)? + (y+ 1)? = 25 equals 


(A) = (B) = (ays (De 
4 3 2 6 
yal faeg G Ga (x—7)2+ (y+ 1)? = 25 We Gia WE Ve Lai G Hea GIy s — 
T iG ree T 
(A) 7 (8) 5 (Cc) 5 (0) ¢ 
7m +1 


Sol. Let tangent be y=mx => =5=> 49m?+ 1+ 14m = 25 (1+m?) 


V14+m? 


24m? + 14m-24=0> m,m,=-1 = angle = 90° 


Hindi aif wet ket y =mx el 


7m +1 


V1+m? 


24m? + 14m-24=0> m,m,=-1=> Hm = 90° 


=5>=> 49m? +1 + 14m = 25 (14+m2) 


B-10.z. A point A(2, 1) is outside the circle x? + y? + 2gx + 2fy + c = 0 & AP, AQ are tangents to the circle. 
The equation of the circle circumscribing the triangle APQ is : 
(A*) (x +g) (x-2) + (y+ f) (y—1) =0 (B) (x +g) (x-2) — (y+f) (y-1) =0 
(C) (x—g) (x+2) + (y—f) (y+1) =0 (D) (x—g) (x-2) + (y—f) (y-1) =0 we 
wa fag A(2,1) da x? + y? +2gx + 2fy+c=0% sex Red 8 am AP vd AQ da oI Ve vary =| Ay 
APQ @ uRgd a alee e— 


(A) (x +9) (x=2) + (y+ f) (y—1) =0 (B) (x +g) (x—2) - (y+f) (y-1) =0 
(C) (x—g) (x+2) + (yf) (y+1) =0 (D) (x—g) (x-2)+ (y-f) (y-1) = 
R\ 


= 
0.) — 
(x + g)(x — 2) + (y + f)(y-1) =0 


B-11. A line segment through a point P cuts a given circle in 2 points A & B, such that PA = 16 & PB = 9, find 
the length of tangent from points to the circle 
(A) 7 (B) 25 (C*) 12 (D) 8 
fg PO Yora ae vwras fed wa gu of at fags A vd BUY ga YOR oied & fe PA=164 
PB =9 28), dl fag @ ga we Set we wet tae wT eg erfi— 
(A) 7 (B) 25 (C*) 12 (D) 8 

Sol. As we know 
PA.PB = PT? = (Length of tangent)? 
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Length of tangent = J16x9 = 12 
Hindi. 4 od @ fh 


PA.PB = PT? = (eugt tet GH Atay)? 
wet tat a aay = V16x9 = 12 


B-12.z. The length of the tangent drawn from any point on the circle x? + y2+ 2gx + 2fy+p=0 to the circle 
xX? + y? + 2gx + 2fy+q =0 Is: 


(A*) Ja -p (B) yp - q (C) Jq+p (D) j2q + p 

qa x2 + y2 4+ 29x +2fy+p=0@ felt fag S ga x2+y2+2gx + 2y+q=0 W Gil we we wT a 
wag & — 

(A) Ja-p (B) Jp -q (C) a +p (D) j2q + p 


Sol. Let any point on the circle x? + y* + 2gx + 2fy + p=0 (a, B) 
This point satisfies a? + B? + 2ga + 2fB +p =0 
Length of tangent from this point to circle x? + y? + 2gx + 2fy+q=0 


length = Ja - Joa? +B? +2ga.+ 2fB+q = Ja-p 
Hindi 4m du x? + y? + 2gx + 2fy + p = 0 (a, B) 
We o2 + B+ 2ga + 2/8 +p =0 Wge ear BI 
gu fag O da x24 y24+ 29x + 2fy+q=0 as Of ATE 


= Jo? +B? +2ga+2fp+q = 


B-13. The equation of the diameter of the circle (x — 2)? + (y + 1)? = 16 which bisects the chord cut off by the 
circle on the line x —2y—3 =Ois 


(A) x + 2y =0 (B*) 2x+y-3=0 (C) 3x +2y-4=0 (D) 8x -2y-—4 =0 
ga (x —2)2 + (y+ 1)? =166 Se Oi de GA ol ga gi Geel VST x— 2y-3=0 oie ay via 
al wafers Heat & — 
(A) x + 2y =0 (B) 2x+y-3=0 (C) 3x +2y-4=0 (D) 3x —2y—4 =0 
Sol. | Required diameter is | to given line. 
aa +1)=16 
ay Ee, x-2y-3=0 


Hence y + 1 =—2(x — 2) > 2x +y-—3=0. 
Hindi. onite are, a ag ta G aaa 21 


gs g (K- 2) 4(y +1)=16 
x-2y-3=0 
| 
ad: y+1=-2(x-2) se2x+y-3=0 
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B-14.z3. The locus of the point of intersection of the tangents to the circle x? + y? = a? at points whose parametric 
angles differ by = is 
FIx+ yea & GA fegal fra wafer ot or aA 1/3 z, HT Cl Wael G ule fg a1 
fargue & | 
4a? 2 2 2 


(yey ery @eryeS (2) x¢+ye= & 
Sol. 2POQ= = andsix 4 POR = © 
of +0] 
ROR) 
P(0) 


OP = OR cos 30° 
= Vh? +k? v3 > P+y= 4a? 
2 


Section (C) : Normal, Director circle, chord of contact, chord with mid point 
wus (C) : afters, Frame ga, eet vila, sea fag aeft oilar 


C-1. | The equation of normal to the circle x2 + y2 — 4x + 4y — 17 = 0 which passes through (1, 1) is 


(A*) 3x +y—-4=0 (B)x-y=0 (C)x+y=0 (D) 3x -y-4=0 

ga x24 y2-4x+4y-17=0 & afford oT atte of fas (1,1) @ Fora zs — 

(A) 3x +y-4=0 (B)x-y=0 (C)x+y=0 (D) 3x -y-4=0 
Sol. Normal to the circle x? + y? — 4x + 4y - 17 = 0 also passes through centre. 

Hence its equation is line joining (2, —2) and (1, 1) 

yy =5 (x-1)S>y-1=-3x4+3 >3x+y-4=0 


Hindi. gu x? + y?-4x + 4y-17=0 om afters ed Ga h Ga US Yor Z| 
at: SMa Gate fagsit (2, -2) ate (1, 1) 8 fray ae ta BI 
14+2 


Y-) = 5 5 (x-1)>y-1=-8x+3 >3x+y-4=0 
C-2. | The normal at the point (3, 4) on a circle cuts the circle at the point (-1, —2). Then the equation of the 
circle is 
ga & fare (3, 4) ux afters ga at fag (-1,-2) We ied si, Wl Ga oT GAH s— 
(A) x2 + y2 + 2x — 2y—-13 =0 (B*) x2 + y?— 2x — 2y—11 =0 
(C) x? + y?— 2x + 2y+12=0 (D) x? + y?— 2x -2y + 14=0 
Sol. 
(3,4) (+1,-2)diameter 
(x —3)(x +1) + (y -4)(y + 2) =0 
Equation x? + y? —-2x —2y -11 =0 
Hindi 


(3,4) (-1,-2)diameter 


(x —3)(x +1) + (y -4)(y + 2) =0 
aa: sftve Uarpeur x? + y? -2x -2y -11 =0 
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Circle 


C-3. 


Sol. 


Hindi. 


C-4.23, 


Sol. 


C-5.73 


Sol. 


Hindi. 


/\ 


The co-ordinates of the middle point of the chord cut off on 2x — 5y + 18 = 0 by the circle 

x? + y2- 6x + 2y—54=0 are 

ga x2 + y?- 6x + 2y—54=O 8! Gea Ca 2x —5y + 18 =0 88 Hel ay Via G ae fag w feeiH 
i 

(A*) (1, 4) (B) (2, 4) (C) (4, 1) (D) (1, 1) 

Required point is foot of L 


Coy 
2x-5y+18=0 


i F 
x-3 _ytl a 6+5+18 =-1>x=1,y=4 
2 5 44+25 
wae @ farrg s 
— 
NS 2x-5y+18=0 
x-3 _ytl a 6+5+18 =-1>x=1,y=4 
2 —5 44+25 


The locus of the mid point of a chord of the circle x? + y2 = 4 which subtends a right angle at the origin 
is: 


qd x2+y2=4 0) Se via @ sea fag on faeque ol yer feeg ue wal garceler— 


(A)x+y=2 (B) x2+y2 = 1 
(C*) x2+y2=2 (D)x+y=1 
cos 45°= SU. sae 

cp 2 


P 


<] 
oe 
Hence locus ad: fargua x? + y? = 2 


The chords of contact of the pair of tangents drawn from each point on the line 2x + y = 4 to the circle 
x? + y? = 1 pass through the point 


(A) (1, 2) (B’) (Z. | (C) (2, 4) (D) (4, 4) 


Wa WT x+y=4G yee fag S x24 y2= 1 we Ss 7a eee Lal gH of eae sia fora fag a 
Tordt 8, dee — 

(A) (1,2) @) (3.4) (C) (2, 4) (D) (4, 4) 

Let point on line be (h, 4 — 2h) (chord of contact) 

hx + y (4-2h) = 1 => h(x - 2y) + 4y-1 =0=Point{ +.) 

artfes teat ux farg (h, 4 - 2h) (waeff oirarg) 


hx + y (4-2h) =1=> h(x- 2y)+4y-1=0 => ad: frs[ 3.) 
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C-6. The locus of the centers of the circles such that the point (2, 3) is the mid point of the chord 5x + 2y = 16 
is: 
(A*) 2x-5y+11=0 (B)2x+5y-11=0 (C) 2x+5y+11=0 (D) 2x-5y-11=0 
qa @ heal or feeque orate faeg (2,3) frat 5x +2y = 16 oT Hea fag se 
(A) 2x—5y + 11=0 (B) 2x+5y-11=0 (C) 2x+5y+11=0 (D) 2x-5y—-11=0 


ex 
5x + 2y = 16 


teal 5) =~ => 2x -—5y+11=0 


Sol. 


h-2 2 


C-7.z Find the locus of the mid point of the chord of a circle x? + y? = 4 such that the segment intercepted by 
the chord on the curve x? — 2x — 2y = 0 subtends a right angle at the origin. 
ga x24 y2=4 of ofa & Hey farg or fa-gua sit oifsry oath oflal gRI dm x2 - 2x — 2y=0 ® ier 


TH SIRIUS Fog Ue CAPT sarc =| 

(A*) x2 + y2 — 2x — 2y =0 (B) x? + y2+ 2x -2y =0 

(C) x? + y2 + 2x + 2y =0 (D) x? + y?-— 2x + 2y =0 
Sol. — Let mid-point be (h, k) > hx + ky = h? + k? 


subtend right angle => x2 — 2(x + y) (* vy 
+ 


As angle 90°, Coefficient of x? + Coefficient of y? = 0 > h2 +k?-2h -2k=0=> 
Locus x? + y?—2x —2y =0 
Hindi. arfe Hea ferg (h,k)e => hx +ky=h2+k? 


= 0 = (h2 + k2) x2 2(x + y) (hx + ky) = 0 


ait f& waar gar 3 = 8-244 y)[ BS) =0 = (h2 + k2) x2 — 2(x + y)(hx + ky) = 0 
+ 


HM 902 SA H AAA x2 GI YH + y? Ht YI =O 
h? +k2— 2h — 2k =0 = fargual x2 + y2— 2x —2y = 0 


Section (D) : Position of two circle, Orthogonality, Radical axis and radical centre 
wars (D) : ot oat @ Reta, aration, Font vd Font oz 


D-1. | Number of common tangents of the circles (x + 2)?+(y—2)? = 49 and (x — 2)? + (y+ 1)? =4 is: 
Fa (x +2)2+(y-2)2 = 49 aie (x-2)2 + (y+ 1)? =4 H sah wel tae w Get ge 
(A) 0 (B*) 1 (C)2 (D)3 


Sol. C,C,=5 | tpa7) B=2 


C,C, = |r; — | one common tangent 
Hindi C,C,=5, ,=7,; =2 


C,C, = |r,-1| Yo suai wet tz 


Reg. & atoll Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


IN Resonsence® 


a = ADVCR- 22 
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029 


Circle J J\ 


D-2. |The equation of the common tangent to the circle x? + y2 — 4x — 6y-12=0 and x? + y? + 6x+18y + 26 =0 
at their point of contact is 


qa x2 + y2— 4x —- 6y-12 =O aie x2 + y2 4 6x + 18y + 26=0 & Vel fey wW SHUTS We LST ST 


UAH s — 

(A) 12x + 5y+ 19 =0 (B*) 5x + 12y +19 =0 

(C) 5x - 12y + 19=0 (D) 12x -5y + 19 =0 
Sol. | Equation of common tangent at point of contact is S,-—S, =0 


eat frrg ux suas vost ter wr ater S,-S,=0 2 
=> 10x + 24y +38 =0 > 5x+ 12y+19=0 


D-3. | Equation of the circle cutting orthogonally the three circles x? + y? — 2x + 3y — 7 = 0, 
x2 + y? + 5x—5y+9=0 and x? + y2 + 7x-9y + 29 =Ois 


(A*) x? + y?- 16x - 18y-4=0 (B) x? + y2-7x+11y+6=0 

(C) x2 + y? + 2x -8y +9=0 (D) x? + y? + 16x —-18y-—4=0 

a gui x2 4 y2 = 2x + 38y — 7 = 0, x2 + y2 + 5x —5y +9 =0 Vd x24 y2 4 7x—9y + 29=0 a ala 
ed Te FA HI Glory s — 


(A) x? + y2- 16x — 18y -4 =0 (B) x? + y2?- 7x + 11y+6=0 

(C) x2 + y? + 2x -8y +9=0 (D) x? + y? + 16x - 18y-4=0 
Sol S,-S,=0 = 7x —8y + 16 =0 

S,—- S$, =0 = 2x —4y + 20 =0 

S,-S, =0 > 9x -12y + 36=0 


On solving centre (8, 9) 


Length of tangent = /S, =./64+81-16+27-7 = 149 =(x—8)24 (y-9)2 = 149 
1 


= x? + y*— 16x — 18y -4=0 


Hindi S,—S,=0 7x —3y +16 =0 
S,—- S3 =0 2x —4y + 20=0 
$3-—S,=0 9x -12y + 36 =0 


Ba HA UW, Hex (8,9) eT 
ere tear wT array /S, = J64+81-16+27-7 = V149 = (x - 8)? + (y—9)? = 149 


= x2 + y2— 16x — 18y-—4 =0. 


D-4.x. If the length of a common internal tangent to two circles is 7, and that of a common external tangent is 
11, then the product of the radii of the two circles is: 
afe @ gal a sya arcRea wet weet ot crag 7 she SNAPS gel wel Ma Hl ray 11 a, a 
ai ddl ol Breas GT hd ez : 
(A*) 18 (B) 20 (C) 16 (D) 12 


Sol. as we knowL,, = Jd? -(h +))* =7 = L=/d?-(, -f2)* = 


squaring & subtact rr, = 18 


Section (E) : Family of circles , Locus, Miscellaneous 
wavs (E) : ga fron, fare, fafacr 


E-1. The locus of the centre of the circle which bisects the circumferences of the circles 
+y2=48&x?4+ y?-2x+6y+1=Ois: 
(A*) a straight line (B) a circle (C) a parabola (D) pair of straight line 
Fat x24 y2 = 4 ate x24 y2- 2x+6y+1=001 UR a wales He act gad Ge or faqua s 


(A) WH Ua VAT (B) ga (C) Wracra (D) Gxt PST FH 
Sol. —__Let required circle is x? + y* + 29x + 2fy+c=0 
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Hindi. 


E-2.73, 


Sol. 


/\ 


aa x ee =0 
Hence common chord with x? + y?-4=0 
is 2gx + 2fy+c+y=0 
This is diameter of circle x? + y? = 4 hence c = -4. 
Now again common chord with other circle 
2x(g + 1) + 2y(f —3) + (c-— 1) =0 
This is diameter of x? + y?- 2x + 6y+ 1=0 
2(9 + 1)-6(f-3)+5=0 
2g —-6f+15=0 
locus 2x —3y-—15=0 whichis st. line. 
AMT Gl Gd x? + y? + 2gx + 2Afy+c=0 


Xx +y'= oe oe ” ¥2 mery -2x+6y+1=0 

a: x? + yal ae 0 & wer vaafre vila 29x + 2fy+c+ye= (hea 
we Td x? +y=4 G1 AM & ae: c=-4 

aq SAIS Vila Ga Jd H MA 

2x(g + 1) + 2y(f —3) + (Cc—1) =0 

we da x?+y?-2x+6y+1=001 ae 

2(g + 1)-6(f-3) +5=0 

2g -6f + 15=0 

fargua 2x —3y—-15=0 of fe arc ta eI 


Equation of a circle drawn on the chord x cos a + y sin a = p of the circle x? + y* = a’ as its 
diameter, is 

qa HT VAHey ern val ga x2+y2=a? Hl val xcosa+ysina=p sul Ale z| 

(A) (x2 + y? — a?) —2p (xsina + yCosa — p) = rm 

(B*) (x? + y? — a?) —2p (xcosa + ysina — p) = 

(C) (x? + y2 — a?) + 2p (xcosa + ysina — p) = 

(D) (x? + y* — a?) —p (xcosa + ysina — p) = . 


Equation of family of circles is (x? + y? — a2) + A (x coSa+ysina—p) =0 
Now centre lies on the line x cosa + y sina =p 


gal & fips pr WarHerr (x? + y?— a2) +2 (x cosat+ysina—p) = 
ad Ha wea UE feed & x cosa +y sina =p 


i.e. Hq — * costa— sin? a= p 
2 2 
X“+y° = ae 


(x2 + y? — a2) -2p (xcosa + ysina. — p) = 0 
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E-3. 


Sol. 


Hindi 


E-4. 


Sol. 


Hindi 


/\ 


Find the equation of the circle which passes through the point (1, 1) & which touches the circle 
x? + y2 + 4x — 6y — 3 = Oat the point (2, 3) on it. 

Be Fa Gl Gat sa Hifory ot farg (1,1) S oral s an ga x2+y2+ 4x-6y-3 =O Rea fag 
(2, 3) Uy wast Hea eI 

(A*) x2 + y2+x-6y+3=0 (B) x? + y2+x-6y-3=0 

(C) x?+y2+x+6y+3=0 (D) x? +y2+x-3y+3=0 

Equation of tangent to circle 


x? + y2 4+ 4x -6y—-3=Oat (2,3) > 2x + 3y+2(x + 2) -3(y+3)-3=0 
4x-8=0 => x-2=0 

family of cirlce => $+AL=0 

x24 y24+4x-6y-34+A(x-2)=0 we. (1) 


Passes through (1, 1) 

-3-27A=0 => A=-3 

Putting in (1) 

x24 y24+x-6y+3=0 

Fa HT Cael LSI Gl Galea 

x? + y2 4 4x -6y-—3 =O at (2,3) > 2x + 3y + 2(x + 2) —3(y + 3) -3 =0 
4x-8=0 > x-2=0 

qd for > S+aL=0 

x2 + y? + 4x —6y—34+A(x—2) =0 SRT oo (1) 
wt f& (1, 1) 8 Jord #8 

-3-A’A=0 => A=-3 

(1) 4 WGA WR x2 + y2 +x -6y+3=0 


Find the equation of circle touching the line 2x + 3y + 1 = 0 at (1, — 1) and cutting orthogonally the circle 
having line segment joining (0, 3) and (— 2, — 1) as diameter. 
Be Fa ot GAHet sid alfery oil fe vet 2x + 3y+1=0 a fers (1,-1) We CUR Geet et aan fa-gaii 
(0, 3) V4 (—2,—1) OT Meet ae Varsrs HI AM AH FAA WA Ja ol aeaprmilas Uieresda Heal et | 
(A*) 2x? + 2y? — 10x— 5y + 1 =0 (B) 2x? + 2y? — 10x+ 5y+1=0 
(C) 2x? + 2y? — 10x— 5y-1 =0 (D) 2x? + 2y? + 10x—5y + 1=0 
The equation of circle having tangent 2x + 3y + 1 =0 at (1, —-1) 
— (x — 1)? + (y + 1)? + A(2x + 8y + 1) =0 

xX? + y* + 2x(A — 1) + y(3A + 2) + (A + 2) =0 . (i) 
equation of circle having end points of diameter (0, — 1) and (—2, 3) is 

x(x + 2) + (y + 1) (y—3) =0 or xX? + y? + 2x —2y—-3=0... (il) 

since (i) & (ii) cut orthogonally 


2x +3y+1=0 


2(2A — 2) at 2(31 + 2) 
2 2 
=> 2A-2-31-2=A-1 >2.1=-3>5A=-3/2 
from equation (i), equation of required circle is 
2x? + 2y? — 10x— 5y + 1=0 
ga forma fag (1,-1) oe wel YET 2x + 3y+1=08) oH TAHT 


(-1)=2+2-3 


(x—1)2 + (y +1)? 4+ A(2x + 8y + 1) =0 > x2 + y2 + 2x(A— 1) + y(BA + 2) + (A+ 2) =0 still) 
qa or aareey fore ara m fe (0, — 1) adem (-2, 3) a 
x(x +2) + (y+ 1) (y—3) =0 Ox?+y?+ 2x-2y-3=0 + (ii) 


ale (i) ser (ii) awry Hed 8 | 
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2x+3y+1=0 


(24-2), 2(3A+2) (yStees3 
2 


2 
=> 24-2-3A-2=A-1 > 2r.=-3 => A= - 3/2 
wary (i) F afte ga pr Tapert 2x? + 2y?— 10x- 5y + 1 =0. 


E-5.z3. Equation of the circle which passes through the point (—1, 2) & touches the circle 
x? + y? — 8x + 6y = 0 at origin, is - 


ga or Utter ot fag (-1, 2) Yora s aM Ga x24 y?- 8x + 6y=0 Sl Ya fersy we VU Hes 
(A) x24? = 2x=-Sy =0 (B) x? + y2+x-—2y=0 


(C) xt + 8 + 2x4 Sy =0 (D") xt ty? + 2x-Sy =0 


Sol. Equations of tangent is : 4x — 3y = 0 
equation of the family of the cirlcle is 
(x — 0)? + (y — 0)? + A (4x — 38y) =0 
1 


which passes through P (— 1,2) > 1+4A (-4-6) =0=> i 5 


(x+y"—8x+6y)=0 


= equation of circle is x? + y? + 2x — sve 0 


Hindi <aet kar GT WalHeat : 4x - 3y =0 
gal & repre Hr Papers 
(x — 0)? + (y— 0)? + A (4x — 3y) =0 


ga oT Ute P (-1,2) > 1444 (46) =0> A = -5 2 


(x*+y*-8x+6y)=0 
T-0 = -P(1,2) 


=> Fa GT WHT x2 + y2 + 2x — Sy=081 


E-6. | Two circles are drawn through the point (a, 5a) and (4a, a) to touch the axis of ‘y’. They 
intersect at an angle of 0 then tané is - 


(a, 5a) 3ite (4a, a) faegsil @ JORG aei al du, ‘y sat of eal aed & aa dg O HM Uy ufiasde Ged & 


a4 tano axa & — 
40 9 1 
A* B) — C) = D) — 
em 9 (B) 40 ( 5 (D) B 
Sol. Family of circle’s passes through two fixed points is given by: 


al Roe fags @ Jord ae gai ow frara s — 
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Ans. 


Ans. 


Sol. 


/\ 


(x — a) (x — 4a) + (y — 5a) (y-—a) +AL=0 

L 4x + 3y=19a 

x? + y? — 5ax — Gay + 4a? + 5a? +A (4x + 138y — 19a) = 0 
touches y-axis f? = 0 & now proceed 

y-sat ol Vat aa ef = 0 ae arg 


PART - Ill : MATCH THE COLUMN 
art - Il: eter or gated wfsry (MATCH THE COLUMN ) 


Column - | Column - Il 


(A) Number of values of a for which the common chord (p) 0 
of the circles x? + y? = 8 and (x — a)? + y? = 8 subtends 
aright angle at the origin is 


(B)z The number of circles touching all the three lines (q) 2 
3x + 7y = 2, 21x + 49y = 5 and 9x + 21y =0 are 
(C) The length of common chord of circles x2 + y?—-x-11y+18=0 (r) 5 


and x? + y2- 9x —-5y + 14=Ois 


(D) Number of common tangents of the circles (s) 3 
x2 + y?— 2x = 0 and x? + y? + 6x — 6y + 2 = Ois 


(A) > (Q), (B) — (p), (C) > (r), (D) > (s) 


(A) ad ot Al of Gen fore fey gal x24 y2=8 ae (x—a)?+y2=8 (p) 0 
ol saat ular qe ferg ox BAH sraRa Het & — 


(B) et ct Yeasil 3x + 7y = 2, 21x + 49y = 5 Tem 9x + 21y =0 (r) 2 
Hl eat GMA Te Gal Hl Ge ze — 
(C) qui x2 + y2-x—11y+18=0 (r) 5 


aie x2 + y2- 9x —5y + 14=0 0) Suafts Ula a aay 


(D) gel x24 y?—2x = 0 ae x? + y2 + 6x —6y +2 =0 (s) a 
Ol SyaS Ta Las Hl GAT B 

(A) — (q), (B) > (p), (C) > (1), (D) — (s) 

(A) S, —S, = 0 is the required common chord i.e 2x=a 


2 
Make homogeneous, we get x? + y? -— 8.4 a =0 
a 


As pair of lines substending angle of 90° at origin 
coefficient of x? + coefficient of y? = 0 
a=+4 


(B) Three lines are parallel so not any circle is possible 


Resonsence” 
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Circle 
(C) Equation of common chord is 4x — 3y + 2 = 0. 


End points of common chord are (1,2) & (4,6) 
Length of common chord is 5 


(D) C, (1,0), r,=1 and C, (-3, 3), r,=4 
distance between centres C, andC,=d=5 


d=r,+1r,=5 =>  3common tangents 
Hindi (A) = aifie Guar offal S,-S,=08 slq 2x=a 
2 
GAG TAM W x? + y?- 8.4 *=0 
a 


di tar a ya fey waaay aka Hea 21 
eo! PH + y? SI WH =0 


a=+4 


(B) ami Yare Waray @ sic: Gls W ga foaare wel ern 


(C) Vyas Ula GT GlHey 4x —3y + 2=0. 
syatrs via @ RAR (1,2) & (4,6) 
syatis ula GH ITZ Length of common chord is 5 


(D) CCP Oir = icc, (37eyyr = 
dei C, eC, 3 er w -d- ae 
d=r,+r,=5 >3 saat Get ta 


2. Column - | Column - II 
(A) If director circle of two given circles C1 and C2 of equal (p) 13 
radii touches each other, then ratio of length of internal 
common tangent of C1 and Cz to their radii equals to 


(B) Let two circles having radii ri and r2 are orthogonal to each (q) 7 
other. If length of their common chord is k times the square 
root of hormonic mean between squares of their radii, then 
k* equals to 


(C) The axes are translated so that the new equation of the circle (r) 4 
x? + y?- 5x + 2y-—5 = 0 has no first degree terms and the new 


2 
equation x? + y? = , then the value of is 


(D) The number of integral points which lie on or inside the (s) 2 
circle x? + y? = 4 is 
Ans. (A) (s), (B) > (1), (C) > (q), (D) > (p) 
Sol. (A) Length of internal common tangent equals to 2r 
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Circle 


dees (; eal EE {where / is length of common chord) 


2 i 5) 25 
(C) x? + y2- 5x + 2y-5=0=> MOS + (y+1)? Soap ele =0 
5) 49 5 
=> [x-3] +(y+1)2 je = So the axes are shifted to (¢. -1) 


New equation of circle must be x? +y2= — 


(D) 


4 
4 . (1, a 


(—1,0)} (0,0) 
(0-1), 4-1, 
(-1,- 


Hindi wWy-| er - Il 


(A) af af fey ay are Bon G ga m Mame ga w 
SR Ol Tey UY Hd 8! Ag Ci BR Co HT aR 
STIS TI VT GH AME HT Val eww aque aqae zs (p) 13 


(B) AT a get ferret eae 4 SR UH GR G aftaw s| 

afe Srer sats ofa ot aang vrat Prost & ait & 

We RIA Ae H GY HT k FAT S da k4 aeraz 

a (qq) 7 
(C) sai ar sa ver URafta fea ure @ fe ga (r) 4 

x24 y?-5x+2y-5 =O G1) Ay Woe Fw ud 1 

wre oe vel Slen 8 oa aan ehh xa y?= = a A Gin a, 

at A or AM sre arfSry | 


(D) wa wie feel of Gen snd Hiferyg wl ga x24 y2=4 (s) 2 
@ BIR a ae Rea z 


Ans. (A) ->(s), (B) > (r), (C) > (q), (D) > (P) 


Sol. (A) Length of internal common tangent equals to 2r 
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Circle 


(B) u nf= : x (<| x ale +E {where @ is length of common chord) 


re 
(C) x2 + y?-5x + 2y—-5=0 > [x-3] + (ete-5- 1-0 
5) 49 
5 UE ae = weit al a OR ulead Hey WT 
go Hh ate xe + y= 8 


(D) 


PART -| : ONLY ONE OPTION CORRECT TYPE 
WT-1: hae Va Bel fAed WH (ONLY ONE OPTION CORRECT TYPE) 


Single choice type 


wa 


Io 


/)\B 
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WR 

If fa, | (e ; | (c ; | & (d ; ‘| are four distinct points on a circle of radius 4 units, then abcd is 
equal to: 

(A) 4 (B) 16 (C*) 1 a 2 

afe 4 gn fea G ga a 4 fs fre[a. 1) [p ; +(e. +) sted. 2 5 ai et, at abcd axrax @ : 


(A) 4 (B) 16 (C) 1 (D) 2 


esonence” 


ADVCR- 30 


Circle J dN 


Sol. 


Hindi. 


Sol. 


Sol. 


Sol. 


/\ 


Point [t +] lies on x? + y2=16 >t? + z's => t+-16t@+1=0........ (i) 

If roots are t,, to, tz, ty then 

Ce ie (ii) 

farg C 4 qa x?+y2=16 0 Rea en a4 5-163 t*-1612+1=0....... (i) 


Ue ty, ty, ty, ty Ft ey, A 
Giga tet (ii) 


From the point A (0: 3) on the circle x? + 4x + (y— 3)? = 0 a chord AB is drawn & extended to a point M 
such that AM = 2 AB. The equation of the locus of M is : 

qa x2 44x +(y—3)2=0 58 faery A (0,3) 4 Ve Via AB Sic ond & cen sa fag Maw sa YOR Jer 
ora & fe AM=2AB ai, aM @ fargua or witne é : 

(A) x?+8x+ y? =0 (B*) x?2+ 8x + (y-3)?=0 

(C) (x-3)?+8x+y? =0 (D) x? + 8x + 8y? = 0 


2 2 ae 
Blies on circle {") 44/2] +  - ee ee, 
2 2 4 4 
Hence locus of (h,k)  x?+ 8x +(y—3)?=0. 


2 2 _ ay2 
A) EG | 20 = Hay NBR Aa 
2 2 4 


aa: (Ih, k) bt fargue x? + 8x + (y—3)?=0 


If tangent at (1, 2) to the circle c,: x* + y? = 5 intersects the circle c,: x* + y* = 9 at A & B and tangents 
at A & B to the second circle meet at point C, then the co-ordinates of C is 


afe fare (1,2) W Gea cy: x2 + y2=5 ot Ce YS, dd c,: x2 + y?=9 a fase Asie Bu oredl & an 
fada ga & fag Asie Buy wet tay feg Cue fier B, a Cw data 2 — 


9 18 no) 18 
(A) (4, 5) (B) (2.3) (C) (4, -5) (D*) (22) 
Tangent at (1, 2) to the circle x? + y?=5 


X+2y-5=0 
chord of contact from C(h, k) to x? + y? =9 
C(h,k) 


eX 


hx + ky -9=0 
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Circle 


Hindi. 


Sol. 


/\ 


qa e+ y2=5 & fers (1, 2) we ae LST oT VAT 
x+2y-5=02 
qa x24+ y2=9@ fey C(h, k) F wet via 


C(h,k) 


elEN 


hx + ky -9=0 
ala Ht Gel Ged UE nate? 


2 
eo) 16 
ink= (2 2) 


A circle passes through point c a touches the line pair x2 — y2 — 2x + 1 = 0. Centre of circle lies 


inside the circle x? + y?— 8x + 10y + 15 = 0. Co-ordinate of centre of circle is 
wo aw Rela 7] UB YoRA & car St BH x? - y2- 2x4+1=0 ol we ord 21 dd won 
x2 + y2— 8x + 10y + 15=0@ srax Raa B, WT da} Ga w Adeig & — 


(A") (4, 0) (B) (5, 0) (C) (6, 0) (D) (0, 4) 
(xX?-2x+1)-y?=0 => (x+y-1)=0>x-y-1=0 
an ' 

aml 


ret —2h=2[ n?-9-6na Z| =>h?-10h+24=0>h=6,4 


But centre lies inside the circle x? + y? — 8x + 10y + 15=0 
Hence required point (4, 0). 


The length of the tangents from any point on the circle 15x? + 15y? — 48x + 64y = 0 to the two circles 
5x? + 5y? — 24x + 32y + 75 = 0 and 5x2 + 5y2 — 48x + 64y + 300 = 0 are in the ratio 

(A*) 1:2 (B) 2:3 (C) 3:4 (D) 2:1 

gq 15x? + 15y? — 48x + 64y =0 @ fet fag G al ga 5x? + 5y? — 24x + 32y + 75 = 0 site 5x2 + 5y? 
48x + 64y + 300 = 0 Ue Sieh TY VaR Ves ST agai HT argu & 


Resonsence” 
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Circle J dN 


Sol. 


Hindi. 


Sol. 


Hindi. 


Sol. 


/\ 


Let any point P(x,, y,) to the circle x? + ys = =0>x/+4+y/?- x, + ayy, =0 
Length of tangent from P(x,, y,) to the circle are in ration 
2 9 24 32 16 64 24 32 
Si Ne ie ae - Xy 15 ¥1 =e 5 viele 
IS 48 64 16 64 48 64 
xP ey? 1 Xt eV +60 5 45M Be et OP 
_ | 24x, +32y,+225 | —24x,+32y,+225 1 
~ 96x, +128y,+900  /4(-24x,+32y,+225) 2 
Hindi. afd: feet faq P(x,, y,) Fax? + y? ee + SY -om Rea 
P(x,, y,) Vga Ue wet Year Ht at ar 
ame 32 16 64 24 3 
x7 +¥, —-——-X, += y, +15 
Si _ ey ligarse ' 5X 45 M1 ey beae ie V2 
IS 48 64 16 64 48 
2 GY a i OO mm md y; +60 


7 | —24x,es2y 7225 


The distance between the chords of contact of tangents to the circle; x? + y2 + 2gx + 2fy + c = 0 from the 
origin & the point (g: f) is: 
qofarg six farg (g,f) G Ga x2+y2+ 2gx+2fy+c=0 W Gis ay eae gH a wel ofa m dra a 


Qi & - 
(A) Jo2+ f (B) Wee -@ _ Joes 
2 PEAR f 


2,/9° +7 


(g? +1? +c} 
gx+fy+c=0 Sgx+fy+g(x+g)+f(y+f)+c=0 > g9x+fy+ mo | 


_ 290 22 Bm 
96x, +128y,+900 /4(-24x,4+32y,+225) 2 


Equation of chords of contact from (0, 0) & (g, f) 


Gi 


2/9" me ie 


Distance between these parallel lines = 


(0, 0) dai (g, f) @ Vasil Siar pr ware 


(9? +1? +c) 
gx+fy+c=0 >gx+fy+g(x+g)+fly+f)+c=0 > g9x+fy+ aes 


goa = 


2g? +f? 


If from any point P on the circle x? + y? + 2gx + 2fy + c = 0, tangents are drawn to the circle 
xX? + y? + 29x + 2fy + c sin?a + (g? + f#) cosa = 0: then the angle between the tangents is: 


Caray Vash h AeA Hl Xt = 


(A) a (B*) 20 (C) > (D) = 


2 3 

are Ga x24 y2 + 2gx + Qfy+c=0 Ww Raat feet fag PO ga x24 y? + 2gx + 2fy +c sinta + (g2 + f2) 
costa=0 UW wet Pay Sieh ont et, cl wel Vans G Hea HI s— 

(A) (B) 20 


tand = tan2a => 0=2a 
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Circle 


(9° +f? -c cosa, 


p 7 
—csing 


angle ®Im = 2a 


8.2% The locus of the mid points of the chords of the circle x? + y2 + 4x — 6y — 12 = 0 which subtend an angle 


Tt ‘ . ri : 
of 3 radians at its circumference is: 


qa x2+y2+4x-6y-12=0 a1 chai ot saat GRA o 3 ear a a ar a, & meq faa wr 


faq s— 
(A) (x-2)2'4 (y + 3)? = 6.25 (BY) (x +2) + (y—3)2 = 6.25 
(C) (x + 2)?+ (y=3)? = 18.75 (D) (x +2)? + (y +3)? = 18.75 
2 2 
Sol. cos 7/3 = eee 


£, 


al 
St 
Locus (x + 2)? + (y — 3)? = 6.25 


¥(h+2)? +(k-3) 
5 


Hindi. cos 7/3 = 


Lal 
\_ 
farsuer (x +2)? + (y—3)2= 6.25 


9.x ‘If the two circles, x* + y* + 2.g,x +2 f,y = 0 & x* + y* + 2 gx + 2 f,y = 0 touch each other then : 


(A) f; 91 =f. 90 (B*) 7 2 (C) f, f2 = 94 Gp (D) f; +f. = 91+ Yo 
afe at ga x?+y24+2g.x+2ty=0Ud x24+y24+2g.x+2fy=OUH Gare Hl Ta ged s, A: 
(A)f,9)=f20. (8) t= & (C)f,p=9,92 (0) f,+fp= 91+ 9, 

Sol. __ If two circles touch each other, then afe el gu Vm Gare of wel Ged & a 


C,C, =r, +46, 


\(-O1 +90)? +(-f, +f)? = Jig? +f? + J93 +2 squaring both sides ai ae TT GA OR 


f, 


~ 29,9, —2f,f,=2 is? +4?)(95 +13) = (9, f.)? + (Qf)? -29,0,,f,=0 > a =7 
2 2 


10. Acircle touches a straight line ¢x + my + n = 0 & cuts the circle x? + y? = 9 orthogonally. The locus of 
centres of such circles is: 
(A*) (€x + my +n)? = (£2 + m?) (x? + y?— 9) (B) (¢x +my-—n)? = (¢? + m2?) (x? + y?— 9) 
(C) (x +my +n)? = (¢2 +m?) (x? + y?+ 9) (D) (¢x +my—n)? = (¢2 +m?) (x2 + y?— 9) 


IN Resonsence® 
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Uh Gad Ua YT K+ my+n=0 OF VY Ha s aM Ga x2+y=9 ol aHily wed es, ad ga 
YOR & Gil m ha or farqua s — 


(A*)(€x + my +n)? = (¢2 + m?) (x? + y?— 9) (B) (¢&x +my-—n)? = (¢? + m2?) (x? + y?—- 9) 
(C) (¢x+my +n)? = (¢2+m?) (x2 + y2+ 9) (D) (x + my—n)? = (¢2 + m?) (x2 + y?- 9) 
Sol. Let required equation of circle is x? + y? + 2gx + 2gx + 2fy+c=0 


it cuts the circle x? + y* — 9 = 0 orthogonally 

*. 29(0) + 2f(0) =c-9>c=9 

It also touches straight line ¢x + my +n=0 
é(-g)+m(-f)+n 


2 
ae 


Locus of centre (-g, —f) is (¢x + my +n)? = (x? + y? — 9) (¢? + m?) 
Hindi. Ara ga or aise Warne x2 + y2 + Qgx + 2gx + 2fy+cH=0 ZI 

we Jaxe+y2-9 =O oF aay uftesa Hea z| 

. 29(0) + 2f(0) =c-9>5c=9 

ae Ua VSI ex+my+n=0 oF wt wal weae 


‘(9 ii fi g2 +42 -9 
Ve? +m? 


aa (-g, -f) ot farguer (¢x + my + n)? = (x? + y2—9) (2 +m’) BI 


11.3. The locus of the point at which two given unequal circles subtend equal angles is: 


(A) a Straight line (B*) acircle (C) a parabola (D) an ellipse 

ve farg of faegue fora oy at fed ay sea gu, SAM GM aedRa Ged @, 8 

(A) Ve Get VST (B*) Ww Fa (C) We Wraea (D) erect 
Sol. Let two circles are S = 0 and S'=0 


having radius r, and r, respectively. 


=> 


’ 2_—7,2 
= <) Aiee Sy 


2 
S- (+) S’=0 which represents the equation of a circle. 
2 


Hindi. 4M @ ga S=O0 da S’= 
foray ISIE WAN: 1, TAT ry B| 


r if 
1 = 2 ' 2 _. 2 
> ——= > Sry Blo S; 
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12. 


Sol. 


13.2 


Sol. 


Sol. 


/\ 


2 
= 65 [*) S'=0 .. fs P(hk) oT fuer 


2 
S- (+) S'=0  «. fy P(hk) wT ATT 


A circle is given by x? + (y — 1)? = 1. Another circle C touches it externally and also the x-axis, then the 


locus of its centre is 
Uh At pT Wie x24 (y— 1)? =128) YH wa ga C sul Te eel Hea et aa x-set ol a wel 


HA Bl, TH sah Ha Hr fargua s — 
(A) {(x, y) : x? = 4y} U {(x, y) :y < O} (B) {(x, y) : x? + (y — 1)? = 4} U {(x, y) :y < O} 


“rooP a y): se y) : y <0} (D*) {(x, y) : x? = 4y} U {(0, y) ty < 0} 
(n= 0)? +(k=1)? = 1+ [ki 
or Qa & 
he+k2—-2k 41 =14+2|k/4k2 = h? = 2)k| + 2k 


> Y%=4yify>0& x=O0ify<0 = x= 4y afey>Oam x=0afe y<0 


The locus of the centre of a circle touching the circle x? + y? — 4y — 2x = 4 internally and tangent on 
which from (1, 2) is making a 60° angle with each other. 

qa x24 y?- 4y—-2x =4 oF sca wel oe det ga am fag (1,2) 8 ga Ww Sei we wel tas G 
eA HT 60S, A Jd m hx or farqua zs 

(A) (x- 1) (y—2h=2 (B*) (k- 1)? + (y- 2)? =4 

(C) (x + 1)? + (y—2)? =4 (D) (x+1)?+(y+2)?=4 

Let centre A(h, k) and r and R be radius of required and given circle 

ar bz A(h, k) dem arise sie fey ay ga al eng raw Rel 

Let centre A(h, k) and r and R be radius of required and given circle 


art mex A(h, k) dem otftte sie fey my ga at rea ram Re 
(h—1)? ier)? len (i) 


Now 24 tan 30 = ee 
AB 


1 R es 
od iad! or = steksaes (ii) 
by (i) & (ii) @ 


jih=1)" 4(k=2)7 =R- ; = = &R=3=> (x-1)?+(y—-2)?=4 


Reg. & atoll Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


® 
Resonsnce : err a 
oa 


ADVCR- 36 


Circle J dN 


14.2. STATEMENT-1 : If three circles which are such that their centres are non-collinear, then exactly 
one circle exists which cuts the three circles orthogonally. 
STATEMENT-2 : Radical axis for two intersecting circles is the common chord. 


(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for 
STATEMENT-1 

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation for 
STATEMENT-1 

(C) STATEMENT-1 is true, STATEMENT-2 is false 

(D*) STATEMENT-1 is false, STATEMENT-2 is true 

wri safe dia gu, sa vor 8 fh waa Ge aerea a, dl Ga gal of arora vfaawde oe aren 


om WH Ta Wg 2 

Hwr-2 : al vfrested gai wt Yona SaHl suas vila ere 

(A) HAA-1 Ue &, HAA-2 TEI & ; HAA-2, HAA-1 OT Tel THT | 
(B)  =- SAA-1 UI S, HAA-2 WI S| HAA-2, HYA-1 G1 Tel TICTHT Fel F | 
(C) 


> 


HIA-1 UI 8, HAA-2 BIT F | 
(D) @a-1 sae 8, HA-2 4a BI 


Sol. Statement-1 : There is exactly one circle whose centre is the radical centre and the radius equal to the 
length of tangent drawn from the radical centre to any of the given circles. 


Statement-2 is True But does not explain Statement-1. 


Hindi m2 -1: dle we da fire om ora Gs ale Hoa Yona Gx foe A ga we Mie wa we ta 
Hl AMS H AT ele S, El ela BI 
HUA-2: Uae ahha Hwaq—2, Haq-1 HT Tel Tal set 2] 


15.2 Thecentre of family of circles cutting the family of 


circles x? + y? + 4x (> - 3| + 3y [ - ‘| —6 (A + 2) = 0 orthogonally, lies on 


ga Pore ot dx oil fo gat frp x? + y? + 4x [.-3) +97 [a-Z)-6@+2)=0 ol ATH 


@red &, we Rea er— 

(A) x-—y-—1=0(B*) 4x + 3y-6=0 (C) 4x + 3y + 7=0 (D) 3x —-4y-1=0 
Sol. = (x? +. y? — 6x — 4y — 12) + A(4x + 3y — 6) =0 

This is family of circle passing eras points of intersection of circle 


x? + y? - 6x —4y-12=0 and Ree 6=0 
other family will cut this family at A & B. 
Hence locus of centre of circle of other family is this 
common chord 4x + 3y —6 =0 
Hindi. (x? + y? — 6x — 4y — 12) + A(4x + 38y —- 6) =0 
ue ga form gad & ai witede fargo G Yorc 31 
A et 


x? + y2— 6x — 4y—12 = 0 3f® 4x + 3y-6=0 
aa froma saat A sik Bay vita Hed 21 
ad: IA b Gy oT farquy 

ue suatis vila 4x + 3y-6=028) 
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16. 


Sol. 


Hindi. 


The circle x? + y? = 4 cuts the circle x? + y? + 2x + 3y—5 = 0 in A & B. Then the equation of the circle on 
AB as a diameter is: 

(A*) 13(x? + y?) — 4x - 6y-50 = 0 (B) 9(x? + y?) + 8x - 4y + 25 =0 

(C) x2 + y2-— 5x + 2y + 72 =0 (D) 13(x? + y?) — 4x - 6y + 50 = 0 

afe ga x2+y2=4 Ger gu x2+y2+2x+3y-5=O0 91 fly AU BU Hed zs, dW ABA del gu oF 
aie se 


(A) 13(x? + y?) — 4x - 6y—50 =0 (B) 9(x? + y?) + 8x - 4y + 25 =0 
(C) x2 + y2-— 5x + 2y + 72 =0 (D) 13(x? + y?) — 4x - 6y +50 = 0 
Common chord of given circle 

2x + 3y-1=0 


family of circle passing through point of intersection of given circle 
(x? + y? + 2x + Sy — 5) + A(x? + y?-— 4) = 0 >(A + 1)x? + (A + 1)y? + 2x + Sy — (44 4+ 5) =0 
2x 3 (44 +5) 

+ - =0 
A+4 A+1 A+1 


1 -3 
centre | -——_, ———— 
A+1 2(A +1) 


This centre lies on AB 


eee). | eg = BB a Sn ee 
hat 2(n+1) 


2 2 
[-Z+1}e + (Bat) vax 3y- [+125 | >» Baa 


xX? + y? + 


2 2 
= 13(x? + y2) — 4x — 6y — 50 = 0. 
fey my ga ot suai oiler 
2x + 3y-1=0 
fey my gal & uiteses fags G Jor ael gal or fra s| 
(x? + y? + 2x + 3y —5) + A(x? + y? — 4) = 0 S(A + 1)x? + (A + 1)y? + 2x + Sy — (40 + 5) = 0 
, 3 y_ 4r+5) _ 
At+1 A+ A+1 


——— 
» Hl eee) 
ae Ga AB ux fer 2 


>|! | | An. eee 
2(n +1) 


2 2 
a2 44 be a yp’ 4 y? + 2x + 3y — yes =0 > pete IBY + 2x+3y+25=0 
2 2 2 2 2 


xX? + y? + 


=> 13(x? + y?) — 4x — 6y — 50 = 0. 


PART-II: NUMERICAL VALUE QUESTIONS 


APT-ll : GAIA We (NUMERICAL VALUE QUESTIONS) 


INSTRUCTION : 


7 
° 
7 
° 


The answer to each question is NUMERICAL VALUE with two digit integer and decimal upto two digit. 
If the numerical value has more than two decimal places truncate/round-off the value to TWO decimal 


placed. 


Frezr : 


BU US FU UA OT Vue PMN AM G GT 4 8 fas a Win sim ce a sim GUA G ae FB 


/\ 
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uff Geame aA A alo afl awed We 8, WT GSH AM Ol awed H a wel dw gHe/xwss 
ai} (truncate/round-off) #¥ | 


1a Find maximum number of points having integer coordinates (both x, y integer) which can lie on a circle 


with centre at (v2, V3) is (are) 


quia Péeia are egal Ht aaa wen eh (ati x, y yew &) ot (J2, V3) dx s gai ae Ren &: 
Ans. 01.00 
Sol. Let equation of circle is (x — 2 P+(y- V3) =r, (X,, y,) & (X,, y,) are integer points on circle 

A Ta wT WAH (x— J2 2+ (y- V3 ) =r, (x, y,) & (x y,) ® Wie fag ga w Rea BI 

(x, — V2)? + (y,- V3)? = — ae + (Yp— - 


(x,-%,) (+x ,-2 V2) + iy. +y,— ne 
(Xo =X) 4 (ee =P) ae ae, )+2 2 (x 
A= J3 B+ J2C 

sufey Therefore A=B=C=0 

X, =X, &Y, = Vp 

So, no distinct points are possible. 

sufery arg fats faeg aya Fel 21 


2.2% If equation of smallest circle touching the circles x? + y? - 2y—3 = 0 and x? + y*— 8x — 18y + 93 = 0 is 
x? + y? — 4x —fy + c =0 then value of f+ cis 
afe gui x2 + y2-2y-3 =0 ce x2 + y2- 8x-18y + 93 =0 oF el He Tei Wad Ble Ju HI WAH 
x2 +y2- 4x-fy+ c=08 TW f+e @ AM em — 

Ans. 32.88 or 32.89 

Sol. Ler be the radius of new circle C,C, =4,/5 . 
So r = 2 (V5 —1) 
Slope of line joining C, and C, i.e. tand =2 
‘. Equation of line joining C, and C, is 


x0 - YER 22 42(5 - yle2V6 


cos@__sin@ 
x=2andy=5 .. Centre (2, 5) 
hence equation of circle is (x — 2)2+ (y — 5)? = (2( V5 -1))2 
=> x2 +y2—4x-10y+ (5+ 8/5) = 
Hindi. HM ra ga Ht fem 8 C,C, =4V5. 
od: r= 2 (ome) 
C, aa Cy &T Far aefl Lal HT yarrant siefa tan 6 = 2 
. C, dat C, oF ar arefl Var ot MAH 


x0 = YO" 2242 (6-1) =248 


cos@_sin@ 
X=2aMy=5 «. Gz (2, ? 
a: FA HT WAHT (x — 2)? + 2(J5 -1))2 


=>x? +y?-4x-10y + (5+ Wy = 
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3. 


Ans. 
Sol. 


Hindi. 


4a 


Ans. 
Sol. 


/\ 


A line meets the co-ordinate axes in A and B. A circle is circumscribed about the triangle OAB. If 
d, and d, are the distances of the tangent to the circle at the origin O from the points A and B 


respectively and diameter of the circle is ,d, + Apdz, then find the value of A, + Ap. 
Uh ST seit GS! Aaa Bue frat 81 ys OAB Ue URgT sara oa 81 ale ya farg O wR Giel ag 
wae war at fargo Ash’ BS Gil Har d, aR d,s AM Ia HI AM A,d, + Apdo, 8 TI A, +A, Hl AM 


fo) ‘A (a, 0) 
Equation of circum circle of triangle OAB x? + y? — ax — by = 0. 
Equation of tangent at origin ax + by = 0. 


2 2 
d, = _|2 ti and d, = golden => d,+ d,= Va?+b* =diameter 
Ja? tbe Saaenbe 
B(0,b 


A (a, 0) 
ary OAB & URgd GI PaAlHxo x2 + y2 — ax — by =0. 
Wot fa-g uy EUR LET GI GAlHet ax + by = 0. 


2 
a - a eae => d,+ d, = \Waeuebe = QI 


A circle is inscribed (i.e. touches all four sides ) into a rhombous ABCD with one angle 60°. The 
distance from the centre of the circle to the nearest vertex is equal to 1. If P is any point of the circle, 


then |PA| + |PBJ> + |PC|’ + |PD|° is equal to : 
WH Jd WH GAagyst ABCD fora Ya HM 602s, 4 axifate S| GU hm Ha Hl GAload! vis S ai 1 
3 | afe ga ux alg farg P et, a |PA[ + |PB/+|PC/+|PD/ ot am en 


A(V¥3,0) and C(—J3,0) 
3 


.: sin 60° =——r 
1 2 


Let coordinates of any point P on the circle be P = (r cosé , r sin6) 


-. PA2 = (¥3 -rcos6)* + (r sin6)? 
PB? = (r cos 6)? + (1 —r sin) 
PC? = (r cos + V3 )2 + (r sind)? 

and PD? = (rcos0)? + (rsin® + 1)2 
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Hindi. 


Sol. 


Ans. 


/\ 


PA2 + PB2 + PC? + PD? = 4r2+8 =11 r= 3/2 
: tan 602 = A 8 


A(V3,0) and C(-J3,0) 
-: sin 602 = , - a 
arife ga ux Rema fet faeg P& freee (rcosé , r sind) 8 | 


PA? = (/3 —rcos6)* + (r sin@)? 

PB? = (r cos 6)? + (1 —r sin®)? 

PC? = (r cos + V3 )2 + (r sind)? 
ae PD? = (r cos@)? + (r sin @ + 1)? 


PA2 + PB2 + PC2 + PD? = 4r24+8 =11 r= We 


Let x & y be the real numbers satisfying the equation x2 — 4x + y2 + 3 = 0. If the maximum and minimum 
values of x? + y? are M & m respectively, then find the numerical value of (M + m). 

ar x aie y adda Gey alee x2 — 4x + y2+3=0 Hl Gye ord! S| ale x2 + y2 or aflada 
aR RACH AMT aR: M sie m sl, al M+m oT Gees AM std His | 

10.00 

xX +y?—-4x+3=0 


/x* +y? represents distance of p from origin 


Hence M = 32 + 0? 
M = 12+ 0? 
M—m=10. 


Find absolute value of 'c' for which the set, 

{(x, y) |x? + y2 + 2x < 1} 7 {(x, y) | 5x — 12y +c > 0} contains only one point is common. 
‘cor fuel am aid @ifory fora fore wyeaa 

{(x, y) |x2 + y? + 2x < 1}.9 {(x, y)| 5x-12y +020} 4 daa ve saat fag vam? 
13.38 
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Sol. gts = (2 =>c-5=+13/2 =c=5+ 13V2 


but c < 0 hence c = 5-132 


But c = 5-132 common point is one 
c=5+413 [2 common point is infinite 
Hence c = 5-13 V2 is Answer. 


aes EAP = c=5=418)) > c=52 1s2 


af c <0 aa: c = 5-132 


Hindi. 


wy c=5-13/2 ve suas farg 3 | 
c=5+13/2 satis fag at 2 | 
at: c=5-13/2 sar 


7.z. A rhombus is inscribed in the region common to the two circles x? + y? — 4x —- 12 = 0 and 
x? + y? + 4x — 12 = 0 with two of its vertices on the line joining the centres of the circles then area of the 
rhombus is 
al gut x2 + y2-4x-12 =O SR x2 4+ y2 4+ 4x-12=06 Saas aa 4 wh GAagya fora ai ey ga 
@ Gal Gl eae aefl wal Ww Ree 8, STA ie & dd Gayot oi Aawa aT — 

Ans. 13.85 or 13.86 

Sol. 


Hindi. 
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8. If (a, B) is a point on the circle whose centre is on the x-axis and which touches the line x + y = 0 at 
(2, —2), then find the greatest value of ‘a’ is 
afe ga fora ba x-sat oR Rema ef, we Rea wa fas (a, B) SF GAM TT Ya x+y=0 4! (2, -2) farg wR 
eat aa a, a a er aftecst AM er— 

Ans. 06.82 or 06.83 


Sol, ss Equation of circle (x — 2)2+ (y+2)2+A(x+y)=0O ona. (i) 
Centre lies on the x-axis 
X= — 4 put in (i) 
equation of circle is x2 + y?-— 8x +8 =0 
(a, B) lies on it > B2 =— a2 + 8a -8>0 
a greatest value of ‘a’ is 4+ 2 af? 
Hindi. -- Fa HT WAHT (x — 2)? + (y+ 2)2 + A(K¢y) =O ween (i) 
ee oa x set ue Reta 2 | 
(i) FA=-4 3aA Ww 


Fa HT VArHxt x24 y2-8x+8=08! 
(a, B) Sa we Rea $1 > B2=- a? + 8a-820 
a Ol afteda AA 4442/2 81 
9.x Two circles whose radii are equal to 4 and 8 intersect at right angles, then length of their common 


chord is 


al ga foreat read 4 sie 8 Sl, PAT we Ufa Hed 8, Td SAIS Va Hl aeay er — 
Ans. 07.15 
Sol. C,C,= /80 
1 


Area aha ie = —x yd 
2 2 2 


@® 


_ 6 
— 80 V5 
10. A variable circle passes through the point A (a, b) & touches the x-axis and the locus of the other end 


of the diameter through A is (x — a)? = Aby , then find the value of a 
WH a da fag A (a, b) @ Yoral & aM xe Hl GR gral se) A BP ya aei aM H gar Re a 
farguel (x — a)? =Aby Bl, dl A I AM Sie Hiford | 
Ans. 04.00 
Sol. | Equation of circle whose diameter's end points are (a, b) and (h, k) 
(x — a) (x —h) + (y—b) (y—k) =0 
xX? + y? —x(a +h) — y(o + k) +ah+ bk =0 
it touches x-axis. 
(a,b) Diameter 


(h,k) 
x-axis 


at+h 


2 
Hence g? = c = ( J =ah + bk = (n= a)*= 40k 


. Locus of (h, k) is (x — a)? = 4by. 
Hindi Sa ga oT Ute forad are @ art PR (a, b) sie (h, k) 21 
(x — a) (x —h) + (y—b) (y—k) =0 
xX? + y? —x(a +h) — y(o +k) +ah+bk=0 
US x-sa Hl Cael Ha | 


Reg. & atoll Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


IN Resonsence® 


; : - — ADVCR- 43 
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029 


Circle 


112 


Ans. 
Sol. 


Hindi 


12. 


Ans. 
Sol. 


/\ 


(a,b) Diameter 


(h,k) 
x-axis 


2 
ad: g? =C U) =ah+bk = (h-a)?= 4bk 


(h, k) or farguer (x — a)? = 4by BI 


Let A be the centre of the circle x? + y2 — 2x — 4y — 20 = 0. Suppose that the tangents at the points B (1, 
7) & D(4, — 2) on the circle meet at the point C. Find the area of the quadrilateral ABCD. 

aT Ga x2 + y2- 2x -4y- 20=0 01 SR AR! AA Ga @ fergaill B(1, 7) aa D(4, - 2) we Sieh ag 
wast tare fag Cue fad et, al agyst ABCD oT aaa sia oifory | 

75.00 

Given circle x? + y? — 2x — 4y —- 20 =0 

Tangents at B(1, 7) is 


x + 7y —(x + 1)-—2(y + 7) -20=0 
5y-35=0>y=/7 
B(1,7) 
(16,7) 
Cc 
D(4,-2) 
at D (4, —2) 
4x — 2y - (x + 4) -2(y- 2) -20=0 
3x — 4y = 20 


Hence c(16, 7) 

Area of quadrilateral ABCD = AB x BC = 5 x 15 = 75 square units. 
fear wat gat x? + y?— 2x —4y—20=0 #8 

farq B(1, 7) WX Sel LST GI Galery 

xX + 7y —(x + 1)-—2(y + 7) -20=0 

5y-35=0>ye=/7 


B(1,7) 
(16,7) 
Cc 
D(4,-2) 
D (4, —2) UR 
4x — 2y —- (x + 4) -2(y- 2) -20=0 
3x — 4y = 20 
ad: c(16, 7) 


ABCD agyst oT aaa = AB x BC =5 x 15=75 4% garg 


If the complete set of values of a for which the point (2a, a + 1) is an interior point of the larger segment 
of the circle x? + y2 — 2x — 2y — 8 = 0 made by the chord whose equation is 3x — 4y + 5 = 0 is (p,q) then 
value of p+ qis 

ae ad wi asl or ayes foram fey vet 3x —4y+5=0 SER ge x?4+ y2—- 2x-2y-8=041 
fof Ee UX I ae IS Fa Wes (Larger segment) 4 farg (2a, a + 1) ASA ZI, (p,q) 8 TI p+q 
@l AM erm — 

01.30 

Point (2a, a + 1) lies inside circle x? + y? - 2x —-2y-8=0 

4a? + (a+ 1)?- 2(2a) -2(a+ 1)-8<0 > 5a?-4a-9<0 
5a?-9a+5a-9<0->a(5a—9)+1(5a-—9) <0 
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(5a—9) (a+ 1) <0 > a € (-1, 9/5) 
centre & (2a, a+ 1) lies on same side w.r.t. line 3x —4y +5 =0 


6a-A(a+ 1) +5>0a> > 


Hence a € (-3.2) 
25 


farg (2a,a+1) dq x24 y2-2x-2y-8=0 H wave 
4a? + (a+ 1)?- 2(2a) -2(a+ 1)-8 <0 
5a? - 4a-9<0>5a?-9a+5a-9<0 


a(5a — 9) + 1(5a-9) <0 => (5a— 9) (a+ 1) < 0 >a &€ (-1, 9/5) 
Ha TAN (2a,a+ 1) MM 38x-4y +5=00 WH & ie Roa et 


6a-4(a+1)+5>0>a> -) 
ad ae 32] 
25 


The circles x? + y? + 2ax + cy +a =0 and x? + y? — 3ax + dy — 1 = 0 intersect in two distinct points P and 
Q, then find the number of values of ‘a’ for which the line 5x + by — a = 0 passes through P and Q. 


are ga x24 y? + 2ax+cy+a=0 ce x? + y?—3ax + dy—1 =0 al ff fargaii P de Que aied 
a, dl a® ari a Gen sia orfsry foram fery Ye 5x + by—a=0 ferg Pam Qa yor & 

00.00 

Let S,:x?+y? + 2ax+cy+a=0 

S, :x?+ y?— 3ax + dy—1=0 

ee ee ES 

given line is 5x + by — 


—. a =——_ ne 


=0 
aan! c=d 1 
b -a b a 


compare both =.° = 


(i) (ii) (iii) 
From (i) & (ili) a+a+1=0>a=a, ow no real a. 
AMT S, : x? +y? + 2ax+cy+a=0 > S,:x? + y?— 3ax +dy-1=0 
Byaie vila S,-S, =0 => 5ax + y(c-d) + (a+1)=0 
at amg teat 5x + by-a=0 
Geant BE wR Sa_c-d_ ati - eee O 1 
5 b -a b a 
(i) ii) (iii) 
(i) V4 (iii) @ @&+a+1=O0>5a= ngediny beans ae 
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15. 


Ans. 


Sol. 


/\ 


The circumference of the circle x? + y? — 2x + 8y — q = Ois bisected by the circle 

x? + y2 + 4x + 12y + p = 0, then find p + q 

ga x24 y2- 2x + 8y-q=O0 1 UR ow ga x24 y24 4x + 12y+p=0 aafenfid Hea zB, dl p+q a 
AM Sit DIPSTy | 

10.00 

Common chord of given circle 

6x + 4y + (9 +q) =0 

This is diameter of x? + y? —- 2x + By -—-q=0 


centre (1, —4) 


6-16+(p+q)=O0>p+q=10 

fey gy da al syatate vflar 

6x + 4y + (9 + q) =0 

ue gd x24+y2—-2x+8y-q=001 Se 


az (1, -4) 


6-16+(p+q)=0>p+q=10 


A circle touches the line y = x at a point P such that OP = 4,/2 where O is the origin. The circle 


contains the point (—10, 2) in its interior and the length of its chord on the line x + y=0 is 6 V2. If the 


equation of the circle x? + y? + 2g x + 2fy + 3c = 0, then value of g+ f+cis 
18.66 or 18.67 


Wh Ja Ue tat y =x wl faeg Pw ga Vo eel wea @ fH OP =4,/2 wei O Fafa 81 (-10, 2) 
qa @ ray alg fag 8 co Ua MST x+y =O WR Ga H ia aw mas 6/28) ae ga HH Ve 
x2 4 y2 4 2gx + 2fy+3c=0 8, Wd g+f+ceOl AM BT — 
ae ve q es Fh ae of mee touching y = x at p(4, 4) 

24+ 2(x-y) = x2 4 y2 + x(A —8) —y(A +8) +32=0 


radius = 4s rr) eS) 32 =5/2 


20? + 128 — 128 = 200 >A = +10 

X= 10 xX? + y? + 2x—- 18y + 32=0 

X=-10 xX? + y?— 18x + 2y + 32 =0 

By family of circle equation of circle touching y = x at p(—4, —4) 

(x + 4)? + (y + 4)? 4+A(x-—y) =0> xX? 4+ y2 4+ x(A + 8) + y(8-—A) + 32 =0 


2 2 
radius = [4 (3) Ab aR 62 982 1005 2—H10 
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Hence x? + y? + 18x—2y+32=0 >x?4+y?-2x- 18y + 32=0 
as (—10, 2) lies inside x? + y? + 18x — 2y + 32 =0 
g=9,f=-t,0= = sgttec= 

Hindi gui & firs gRt y =x oT p(4, 4) We Val He Tel Ga ol witoet 
(x — 4)? + (y — 4)? + A(x-y) =0 > x? + y? + x(A — 8) — y(A + 8) + 32 = 0 


son [52] (9) 22 5.8 


222 + 128 — 128 = 200 >A = +10 

X= 10 xX? + y? + 2x — 18y + 32=0 

X=-10 x? + y?— 18x + 2y + 32 =0 

gai & fps ERI y =x oT p(—4, 4) we Cael Hed Tel Gu Hl PAlary 
(x + 4)? + (y + 4)? + A(x —y) =0 > x? + y? + x(A + 8) + y(8 —A) + 32 =0 


pron = (28) (28) 2 fae 


2 2 
i? = 100 >’ = +10 
ad: xX? + y? + 18x — 2y + 32=0=> xX? 4+ y?- 2x — 18y + 32 =0 
ware (-10, 2) ga x2 + y? + 18x — 2y + 32=0 G arax 8 | 


32 56 
=9,f=-1,c= — >g+f+c= — 
g . g+f+ 3 


PART - Ill: ONE OR MORE THAN ONE OPTIONS CORRECT TYPE 
UT - ill: We A Up S afte wel famcd ver 


1. The equation of circles passing through (3, —6) touching both the axes is 


fay (3, -6) @ Joa aet ae alat sell Hl eae HAI ae ga aw WAlae s — 
(A*) x? + y?- 6x + 6y + 9=0 (B) x? + y2 + 6x -6y +9=0 
(C) x? + y? + 30x — 30y + 225 = 0 (D*) x? + y? — 30x + 30y + 225 =0 


Sol. Nowsad 
(r— 3)? + (4+ 6)? =r? 
P—18r+45=0>r=3,15 
Hence circle 3c: 9d 
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(x — 3)? + (y + 3)? = 3¢=> x? + y?- 6x + By +9=0 
(x — 15)? + (y + 15)? = (15)? > = x? + y?— 30x + 30y + 225=0 


Equations of circles which pass through the points (1, —2) and (3, — 4) and touch the x-axis is 


(A) x? + y2+6x +2y+9=0 (B*) x2 + y? + 10x + 20y + 25 =0 
(C*) x2 + y? — 6x + 4y +9=0 (D) x2 + y? + 10x + 20y- 25 =0 
fargait (1, -2) Va (3,4) S Yor aet Va x-set Hl wal HA act Ga HI Wwe s— 
(A) x? + y? + 6x + 2y+9=0 (B) x2 + y2 + 10x + 20y + 25 = 0 
(C) x? + y?-6x + 4y+9=0 (D) x2 + y? + 10x + 20y — 25 =0 


Let equation of required circle is 
xX? + y? + 2gx + 2fy+c=0 
it passes through (1, —2) & (3, —4) 


2g -4f+c=-5 
6g — 8f +c = —25 
4g — 8f + 2c =-10 
6g — 8f +c = —25 
—2g9+c=15 
circle touches x-axis g? = c > 
g?-2g-15=0 
oF= 5, = 8 


g=5, c=25,f=10 = x? + y? + 10x + 20y + 25 =0 
g=-3, c=9, f=2 => x? + y?-6x + 4y+9=0 
Ga HT Wale 

xX? + y? + 2gx + 2fy+c=0 

ue (1, -2) dem (3, -4) 8 Yoram 8! 


29g-4f+c=-5 

6g — 8f +c =-25 
4g - 8f + 2c =-10 
6g - 8f +c =-25 
—2g9+c=15 

X-a HT Ue Hea & gk=c=> g?-2g-15=0 
g=5,-3 


g=5, c=25,f=10 = x? + y? + 10x + 20y + 25=0 
g=-3, c=9, f=2 > x? + y?-6x + 4y+9=0 


The centre of a circle passing through the points (0, 0), (1, 0) & touching the circle x? + y? = 9 is: 


ga ai fe fargsit (0, 0), (1, 0) BF Yorn et aan ga x24 y2 = 9 HT wast Heal eB, HT Ha B— 


3 1 wf(ly 11 stl r 
(3.3) @ (3..2| o) [3.3] (0°) (3.-V2) 
Equation of circle passing through (0, 0) and (1, 0) is 

Xe y2-xt¢2fy=O0 22 2 2 eee (i) 
2 a (ii) 
(i) & (ii) touch each other. 
so equation of Radical axisisx=2fy+9 — ... (iii) 


line (iii) is also tangent to the circle (ii) 
“. on solving (ii) & (iii), we get 
(1+ 4f@)y? + 36fy+72=O0 0 22 2 2 2 2 eee (iv) 
. D=0 => f=# 2. 
(0, 0) Get (1, 0) S FORA Tel Ga wT PlltHey 
24 ye—-x¢2fy=0 2 tees ay 
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a (ii) 
(i) Ten (ii) TH GR BI at wed 21 
a: Foret HT wR x= 2fy4+ 9S) a (iii) 
(ii) 2M (iii) SY Far HA ww 
(14 4f2)y2+36fy+72=0 0 242 2 2 2 2 2 eae (iv) 


(iii) Fa (ii) HY Saat Var S| sta: WAtHerr (iv) ot fadaw = 0 said 
D=0 = f=+/ 2. 


4. The equation of the circle which touches both the axes and the line 3 + = 1 and lies in the first 


aN 


quadrant is (x — c)? + (y —c)? = c? where c is 

yay agar A eal sell dea Ua LST tT) w) eet wey oe TH oT whee 
(x—c)? + (y—c)2=c28, Wc Ol AM eH 

(A*) 1 (B) 2 (C) 4 (D*) 6 


eel ae 146 


| 


Sol. 


5. Find the equations of straight lines which pass through the intersection of the lines x — 2y — 5 = 0, 7x 
+ y = 50 & divide the circumference of the circle x? + y? = 100 into two arcs whose lengths are in the 
ratio 2:1. 


Ura Vasil x — 2y-5 =0 aR 7x + y= 50% Ultewe fag S Yo ae GA Ue Weal GT wad 
ald foe Gl Ga x2 + y2= 100 mf URE al at aol fal agai & squid 2:1 af, 4 fais wea 


a | 
(A) 3x — 4y - 25 =0 (B) 4x + 3y - 25 =0 
(C*) 4x - 3y= 25 =0 (D*) 3x + 4y - 25 =0 


Sol. Angle 360° is also divided into 2 : 1 = 240 : 120 in respect of arc 
Point of intersection (7,1) 
Here length of perpendicular from lines be 5 
y—-1=M (X-7) one (1) 

1-7m 


=| =5 > (1 — 7m)2 = 25(1 + m2) 


MH +m 
(ENE 
IER) 
la 


24m2-14m-24=0 = (4m + 3) (6m — 8) =0 
3 4 

m=-—, m= — 
4 3 


Putting in (1) => y-1=-5 (x- 7), y-1= 2-7) 


Sol. om 360°C @ Wa 2:1=240:1204 fants erm 
ufaase fag (7,1) 81 
Gel Tea SV Set WA ass HI oa 52 
yY—-1=M (X-7) wee (1) 

1-7m 


V1+m? 


=, > (1 — 7m)? = 25(1 + m2) 
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Sol. 


Sol. 


Hindi. 


/\ 


24m2-14m—-24=0 = (4m + 3) (6m — 8) =0 


3 4 
m=-—, m=— 

4 3 
(1) eer = yoteSK-7, y-te 5 K-7 


Tangents are drawn to the circle x? + y? = 50 from a point ‘P’ lying on the x-axis. These tangents meet 
the y-axis at points ‘P,’ and ‘P,’. Possible coordinates of ‘P’ so that area of triangle PP,P, is minimum, 


is/are 

x- ser UX Reta farg 'P'S ga x2 + y? = 50 Ht wast Lares Shei ore SF) A eae La y-siat ol ‘P.’ aan ‘P,; 
w fad e1 dala ‘P'S Meat ei caf ys PP|P, oI aha AAA zs 

(A*) (10, 0) (B) (10 V2, 0) (C*) (-10, 0) (Dyer 25 0) 

OP =5 Ja sec0, OP, = 5/2 cosecdé 


108 , area (APP, P,)_. &1 eamet = 100 
sin20 


=> 0=7/4>5O0P=10 = P = (10, 0), (— 10, 0) 
Hence 3: (a), (c) are correct Wet 2 | 


area (APP,P,) &I ame = 


If (a, 0) is a point on a diameter segment of the circle x? + y? = 4, then x? — 4x — a? = 0 has 
(A*) exactly one real root in (— 1, 0] (B*) Exactly one real root in [2, 5] 

(C*) distinct roots greater than-1 (D*) Distinct roots less than 5 

ufe (a, 0) Jax?+y2=4 6 are w vo ferg 8 od x2-4x-a2?-O0vET es 

(A*) (—1, O] Hdl@ UH adit Hor waa BI (B*) [2, 5] 4 dtm vm arcite yo waa 2 | 
(C*) Seq Fe -1 8 gs 2 (D*) ffs Fa 5 Ha 2 | 


Oe? 
= 
ie 


Since (a, 0) is a point on the diameter of the circle x? + y? = 4 
So maximum value of a? is 4 

Let f(x) = x? -— 4x - a? 

clearly f (-1) =5-a? is 4 

f(2) = -— (a2 +4) <0 

f(0) = — a? <0 and f(5) =5-—a?>0 

so graph of f(x) will be as shown 

Hence (a), (b), (c), (d) are the correct answer. 


SS 
df (a, 0) dax?+y2=4h are we fea 8] 
safer a2 or affeda AM 42 
A f(x) = x? — 4x — a? 
wea f (-1)=5-a2is 4 
{(2) =— (a2 +4) <0 
f(0) =— a? < Odile f(5) =5-a?>0 
Saray f(x) ST sees aka er 


aia: (a), (b), (c), (d) Wal GaN zs 


Reg. & atoll Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


@) 
Resonsnce : one a 
oa 


ADVCR- 50 


Circle Jf UNS 


8. The tangents drawn from the origin to the circle x? + y? — 2rx — 2hy + h? = 0 are perpendicular if 
ae x? + y?— 2rx — Qhy +h? =0 HT Fa fay S Gia aE weet ta asad 8 afe 
(A*)h=r (B*)h=—-r (C) r2+h? = 1 (D*) r? = h? 
2 
Sol. Director circle is (x —r)?+ (y—R)? = (V2r) : fare ga (x — 1)? + 2= (var) 2 
satisfies by (0,0) => r2+h? 2r?=> 1? =h?. (0, 0) Ge Bas > re+h? 22> rz =h2, 
9. The equation (s) of the tangent at the point (0, 0) to the circle where circle makes intercepts of length 


2a and 2b units on the coordinate axes, is (are) - 


ga @ (0, 0) Ww SRR a Geen en wel ga Meena sel w 2a a 2b aT, HI anravs 


red 8 
(A*) ax + by =0 (B*) ax —by =0 (C)x=y (D) bx + ay = ab 
Sol. Equation of circle passing through origin and cutting off intercepts 2a and 2b units on the coordinate 


axes is x?+ y? + 2ax + 2by = 0. Hence (a), (b) are correct answers. 


qa fs G Jord aei se Mew sail we 2a aM 2b aMg H seas Hed ae wllory 
x24 y? + 2ax + 2by =08 aa: (A), (B) Wel 2 


10.z Consider two circles C, : x? + y?- 1 =0 and C, : x? + y2- 2 =0. Let A(1,0) be a fixed point on the circle 
C, and B be any variable point on the circle C,. The line BA meets the curve C, again at C. 
Which of the following alternative(s) is/are correct ? 
(A*) OA2 + OB? + BC? € [7, 11], where O is the origin. 
(B) OA2 + OB? + BC? e€ [4, 7], where O is the origin. 
(C*) Locus of midpoint of AB is a circle of radius a) 


2 


(D*) Locus of midpoint of AB is a circle of area = 


art for gd C, :x24+ y2-1 =O aie Cy: x? +y2-2=081) Am A(1,0) ga C, we WH Rew fag 8 cM GU 
Cot wm W® fag Be a ta BA, dh Cy ol YA: Cue Maa 3! eT 4 GS altar famed wel & ? 

(A*) OA2 + OB2 + BC? € [7, 11], set O Fer farg 21 

(B) OA2 + OB? + BC? « [4, 7], ei O Fer farg 8 | 


(c*) AB wea firg ar Argue, Prom — a1 ue gr eI 


(D*) AB & meg fas or faeguer, SAPS LH FT | 


Sol. We have maximum BC = Dp and minimum BC = 2 
“. OA? + OB2 + BC? € [7, 11] 
Let M be the midpoint of AB. 


M= [Habense Pee = (h, k) 


=> 
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v2 V2 


Now on squaring & adding, we get 


= 4k? 4 (2h-1)?=2 
2 


2 
1 1 
Locus of M (h, k) is |x -—]| + y?2 =] — Ans. 
5 : [s) 


Hindi. sf~aaH BC = 2/2 aie saa BC =2 
.. OA2 + OB? + BC? € [7, 11] 
ar M, AB or Fem faq 2] 


M= [Haooss Pere) = (h, k) 


=> 


sir Ie aege aan 
ip 2 
al ora, VS Ww 


=> 4k? + (2h-1)2 =2 
1)? { 2 
_ J feed | peels 
M (h, k) oT farguer fx 4 +y -(5] Ans. 


11.2% One of the diameter of the circle circumscribing the rectangle ABCD is x — 3y + 1 = 0. 
If two verticles of rectangle are the points (— 2, 5) and (6, 5) respectively, then which of the following 
hold(s) good? 

(A*) Area of rectangle ABCD is 64 square units. 

(B*) Centre of circle is (2, 1) 

(C*) The other two vertices of the rectangle are (— 2, — 3) and (6, — 3) 

(D) Equation of sides are x = — 2, y=—3,x=5 andy =6. 

ard ABCD & uf ga oI ve are x—3y+1=08! 

afe saat & at ery (— 2, 5) site (6, 5) wae: & ae Ft FS Gre GE 21 
(A*) sad ABCD a1 &ana 64 at gary 2 | 

(B*) Ja 1 Ha (2, 1) 81 

(C*) saa @ seq at etd (— 2, — 3) aie (6,- 3) 21 

(D) Foust @ wit x =-2,y=-3,x=5ahe y=6.81 

Sol. Area of rectangle = (8)(8) = 64 sq. units. 
aad Gl eave = (8)(8) = 64 Tt yHTy 
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12. 


Sol. 


Hindi. 


13.2 


Sol. 


/\ 


Let HTT D ((x, y) 
X+6 _ e X+5 


=1 «D(-2,-3) ser C(6, - 3). 


Three concentric circles of which the biggest is x? + y? = 1, have their radii in A.P. If the line y = x +1 
cuts all the circles in real and distinct points. The permissible values of common difference of A.P. 
is/are 
dm tote ga fore wae det x24 y2=1 8, saa) Boar ware sid) FH 8) ule Re y =x +1 Tal aI 
arian vd aft fag ue ufeeda Heel s1, al Mara Aol G Uda G Balfdd AA e- 
(A) 0.4 (B) 0.6 (C*) 0.01 (D*) 0.1 
Let ‘d’ be the common difference 

the radii of the three circles be 1 — 2d, 1 —d, 1 

equation of smallest circle is x? + y? = (1—2d)? ........ (i) 

y =X + 1 intersect (i) at real and distinct points 

Pa eel ee) (ii) 


D>0 => 8d? -8d+1>0> d> 


oD 
2 


but d can not be greater than 


TI o il 
amt gat ot read 1 — 2d, 1-d, 1 eri 
Was Ble Gat Hr WH x24 y2=(1-2d)? a... (i) 
y =x 41% (i) of aectan vd fist fergail ue ufaede aed 2 | 


x24x42d-2d2=0  ....(ii) 
Daa 8d? -8d+1>0=> d> 2D ee 4 


If 4¢2 — 5m? + 62 + 1 = 0. Prove that @x + my + 1 = 0 touches a definite circle, then which of the following 
is/are true. 


(A) Centre (0, 3) (B*) centre (3, 0) (C*) Radius V5 (D) Radius 5 

ufe 42 —5m2+60+1=001 Re wifey fe x +my+1=0 mH Maa ga oF wast oedl 81 Se Ja aT 
oa vd Area sia we | 

(A) @= (0,3) (B*) da (3,0) (C*) Asn J5 (D) Area 5 


4 — 5m? +604+1=0 = (3041) =5( + m2) => | 22 O-m+t 


Hence centre (3, 0), radius = 5 


® 
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3¢6+0.m+1 7 a 


Hindi 4—5m2+6/4+1=0 > (3/4 1)2=5(2+m > 


aa Hs (3, 0), Area = J5. 


14.x% If the circle C,: x? + y? = 16 intersects another circle C, of radius 5 in such a manner that the common 
chord is of maximum length and has a slope equal to 3/4, then the co-ordinates of the centre of C, are: 
afe ga Cy: x2+ y2= 16,5 sag fea G Gar gu C, a! sa yor vlawe oral & fo gaat saw 
ofa Sl rag sfloas dent va 3/4 Bt, a Cob Ga H Mawig s— 


9 12 {9 12 9 -12 , 9 412 
(2.2) @n (2. =) (2.2) 0 (2.2) 


Sol. 
el 
4 
4 
slope of C,C, is tana = 5 3 
By using parametric coordinates C,(£3cosa,+3 sin a) 
C, (+ 3 (-3/5) , + 3 (4/5) 
C, (+ 9/5, 12/5) 
Hinidi. 


a ia 
4 
C,C, H! Wau tana --+ 3 
water Pew at wea A C,(+3cosa,+3sina) 


C, (+ 3 (-3/5) , + 3 (4/5) 
C, (+ 9/5, 12/5) 


15. For the circles x? + y* — 10x + 16y + 89 — r? = 0 and x? + y? + 6x — 14y + 42 = 0 which of the following 
is/are true. 
(A*) Number of integral values of r are 14 for which circles are intersecting. 
(B) Number of integral values of r are 9 for which circles are intersecting. 
(C*) For r equal to 13 number of common tangents are 3. 
(D) For r equal to 21 number of common tangents are 2. 
Gal x2 + y2— 10x + 16y + 89 —r2 =O site x24 y2 + 6x — 14y + 42=06 fou fa 4 GS OM/ole Gel 
8? 
(A) Wote Al ol Gen 148 Gl gal of ufaada Gel s| 
(B) re wie aA a Penge a gal a ufawde Hed 8] 
(C*)r=13 @ fay saat wel tas of eT 32 
(D) r=216 fay suatis wel tarsi HH Ge 2z 
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[Sol. Wehave (x—5)? + (y+ 8)? = 25+ 64+ 12-89 
and (x + 3)? + (y—7)?=49+9-42 = 16 
=> (x—5)? + (y+ 8)2 =F? 
and (x + 3)? + (y— 7)? = (4)2 
Gy) => V64+225 = ./289 = 17 =distance between their centres 
Now, |r—4|<17<r+4 > r+4>17 > r>13 
and -17<r-4<17 > -13<r<21 


Hence 13 <r< 21 

: Possible values of 'r' can be 14, 15, 16, 17, 18, 19, 20 
Hence required sum = 119 

(x —5)? + (y + 8)? = 25 + 644 12-89 


Hindi. 2 = 
y —7)2=49+9-42=16 
) 


Ge ee sic => V64+225= /289 =17=a-1 & tea 
a, Mo le ive > r+4>17 => r>13 

Ch => BS <2 1 Wear 13<r<21 

S 'r'@ Gulda AM el Pod & 14, 15, 16, 17, 18, 19, 20 

aa: anf apm = 119 


16. Which of the following statement(s) is/are correct with respect to the circles S, = x? + y2-4=0 and 
S, =x? + y?-2x-4y+4=0? 
(A*) S, and S, intersect at an angle of 90°. 


(B) The point of intersection of the two circle are (2, 0) and é. 2) 


(C*) Length of the common of chord of S, and S, is ¥ 

(D*) The point (2, 3) lies outside the circles S, and S,. 

qa S,=x24 y2-4=04R S,=x2 4 y2-2x-4y+4=00 ae fA FG OMA He Ue s? 
(A*) S, 3i& S,, 90° HI we vitae Ged B| 


(B) at ga ar uftetdast faz (2, 0) ile (é. a 


(C*) S, aa S, ot SAahats vila aH ARATE rad 
(D*) fag (2,3) @ ga S, ae So @ aex Rea BI 
[Sol. 


Clearly PC,? + PC,* = (C,C,)? 
= Two circles intersect orthogonally. 
Equation of common chord is S, — S, = 0 


=> -x+2y+4=0 
4 
Now C,M= — 
1 V5 


‘. Length of common chord = 2 ge = a 
5 7% 


Clearly S, (2, 3) > 0 and S, (2, 3) > 0 
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So, the point (2, 3) lies outside the circles S, & Sp. ] 


Hindi. 
eatedal PC,2 + PC,? = (C,C,)? 
> eri ga wrerie vfs aed 8 
Bus vila GI WitHxt S,-S, =0 
=> —-xX+2y+4=0 
4 
ag C,M= — 
5 
Brats Ula a aay aed ee 
5 V5 
wed S, (2, Alcan (2,3) >0 
ratory fA (2 3) da S, ak SH ae B1] 
17. Two circles, each of radius 5 units, touch each other at (1, 2). If the equation of their common tangent is 
4x + 3y = 10. The equations of the circles are 
5 sag FAG H Ql Ga YH Gar Ol (1, 2) we Wael Hed 8! Ale Gaol Gyais Tl va 4x + 3y= 108) 
ga & wie s — 
(A*) x? + y2 + 6x + 2y-15=0 (B*) x? + y2- 10x - 10y + 25 =0 
(C) x2 + y2- 6x + 2y-15=0 (D) x? + y?- 10x + 10y + 25 =0 
Sol. ¢,=4x+3y=10 : ly = 3x —4y=—-5 
Let 0 be the inclination of ¢, 
. tand= 3 
4 
‘. equation of @, in parametric form cals lis = ar 5 
oe aed 4/5. 3/5 


co-ordinates of centres are (5, 5), (-3, —1) 
Hindi. ¢,=4x+3y=10 : ly = 8x —4y=-5 
FA UA VST fp HI YHA Oz | 


-. tan@ = 7 
4 


: arate wa H eet Year £1 were A a ons 


B 4 
by 
bal & fide (5, 5), (-3, aus 
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18. 


Sol. 


Hindi. 


/\ 


24 y?= a? and (x — 2a)? + y? = a? are two equal circles touching each other. Find the equation of circle 
(or circles) of the same radius touching both the circles. 


x+y? = a? SIR (x — 2a)? + y?2 =a? Sl WTR Ga US GR ol wast Hed 2) WAM OM HI Ia (A Gal) 
aaa sa Hay, Gt aa ga al wast Hear 2 


(A) x2 + y2 + 2ax + 2/3 ay + 3a2=0 (B*) x2 + y2— 2ax + 2/3 ay + 3a2=0 
(C) x2 + y2 + 2ax — 2/3 ay + 3a2=0 (D*) x2 + y2- 2ax — 2/8 ay + 3a2=0 
Given circles are 

MEY See veeesteed (1) 
and (x—2a)?+y?=a@ o.... (2) 


Let A and B be the centres and r, and r, the radii of the circles (1) and (2) respectively. Then 
A= (0, 0), B= (2a, 0),r,=a,r,=a 


Now AB = ,/(0—2a)* +0° =2a=r, +r, 

Hence the two circles touch each other extenally. 

Let the equation of the circle having same radius ‘a’ and touching the circles (1) and (2) be 
(X BOVE (Vi) a = «| (3) 

lts centre C is (a, §) and radius r, = a 

Since circle (3) touches the circle (1), 
AC =r, +1, = 2a. [Here AC = |r, —r,| asr, -r, =a—a=0] 

=> NCeatees eFi=4ee MR cccccicice (4) 

Again since circle (3) touches the circle (2) 

BC =r, +r, => BC =(r,) 

> (2a-—a)? +B? =(a+a)?*> 0? + B?-4aa=0 > 4a?-4aa =0 [from (4)] 

> a =aand from (4), we have B =+ V3 a. 

Hence, the required circles are 


(x-a)?+(y Fav3 )*= a 


or x2 + y2—2ax F 2/3 ay + 3a2=0. 
fea ae ga 
an ee (1) aR (x —2a)2+y2=a? ee. (2) 
aM A aa Bad & dar, aa vr, Gel (1) sie (2) St wae: read 8 aa 
= (0, 0), B= (2a, 0),r, =a,r,=a a AB =,(0—2a)* +0° =2a=r,+r, 
ae: Vl Ia WH Gay Tel wel Hed 2 
art wart fsa ‘a’ H Ga Gr PAlHer Gl (1) ale (2) Hl wash Hear BI 
(x-a)?+(y-B)?=ae eee (3) 
SUH) HC (a, B) & aa eM r,=a 
af ga (3) Fa HY (1) Hl wast wear 8 
AC =r, +1, = 2a. [Set AC ¥ |r,—r,| asr,-r,=a—a=0] 
=> AC? =4a > 0? +B2?=482 0 aeeeeees (4) 
UA: Te (3) Ta (2) HT Wal Heat BI 
BC =r, +1, => BC? =(r,) 


> (2a—a)?+B°=(atay>at+p?-daa=0 => 4a?—daa =0[(4) Ol 
> a=adie (4) 8 wel B=+ V3 a. 
ae: aye ga 

(x—a)?+ (ytav3 )?= a a x? + y?— 2ax + 2/3 ay + 3a2=0. 
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19.23 


Sol. 


Hindi. 


20.73, 


Sol. 


Hindi. 


/\ 


The circle x2 + y2 - 2x —3ky — 2 = 0 passes through two fixed points, (k is the parameter) 


ga x2+y2-2x-3ky-2=0 form a fer fergall G quem @ ges (k WH Waa &) — 


(A*) (1+ V3, 0) (B) (-1 + V8, 0) 
(C) (- V8 -1, 0) (D")(1- V8, 0) 
Two fixed pts. are point of intersection of 

x? + y* -2x —-2 = 0 & y=0 


Point x2 — 2x -2 =0 

(x-1)?-3=0 => x-1= 48, x-1=-/3 => (1448, 0) (1-8, 0) 
al Re faeg x2 + y2-2x-2=0 ¢ y=0% ultesdl fag ari 

farg x2-2x-2=0> (x-1)?-3=0 


=> Ve x—1—=000 yy —4— —./3 — (44/3 9) (1/3 0) 


Curves ax? + 2hxy + by? — 2gx — 2fy + c = 0 and a’x? — 2hxy + (a’ + a — b)y? — 2g/x —- 2f 'y +c=0 


intersect at four concyclic point A, B, C and D. If P is the point( $9 veel ). then which of the 


aed aa 


following is/are true 
(A) P is also concyclic with points A,B,C,D (B*) PA, PB, PC in G.P. 
(C*) PA? + PB? + PC? = 3PD? (D*) PA, PB, PC in A.P. 
asp ax? + 2hxy + by? — 29x — 2fy + c = O 3il® a’x? — 2hxy + (a’ + a — b)y? — 2g’x —- 2f 'y +c =07R 
agra frgsit A,B, Cate Dw uftee axa 21 aff P uw fe (S28 St ae fe aa oe 
» 8 
A) P faq A,B,C,D @ eet Baga z | (B*) PA, PB, PC qr srt A SI 
e ) PA? + PB? + PC? = 3PD? (D*) PA, PB, PC aarax soft HS | 
Equation of a curve passing through the intersection points of the given curves 
ax? + 2hxy+by2?-29x-2fy+c=O0 2... (1) 
and a’x? — 2hxy + (a’+a-—b)y?—-29q’x—-2f'y+c=0 ......... (2) 
can be written as {a’x? — 2hxy +(a’ + a —b)y* — 2g’x — 2f 'y + c} 
+ Afax? + 2hxy + by? — 2gx — 2fy + c} = 0 
i.e. (a’ + Aa)x? + 2h(A — 1)xy + (a’ +a—b + Ab)y? 
—2(g' +Ag)x-2(f' +Affy+(1+A)C=O a. (3) 
According to the given condition equation (3) must represent a circle, therefore, we have 
coeff. of x? = coeff. of y? 
i.e. a’'+ha=a'+a—b+Ab i.e. Ma-—b)=a-—b 
gives Az=1 and coeff. of xy = 0 .e.A-1=0  givesa =1. 
The identical values prove that the curve is a circle. 
Putting the above value of 4 in equation (3) gives the equation of the circle passing through the 


intersection points of the curves represented by equations (1) and (2) as (a’ +a)(x? + y’) -— 2 
(g' + g)x-2(f'+f)y+2c=0 


a+aa+a 


We can see that the coordinates of the given point P is the same as the centre of the circle passing 
through the points A, B, C and D. Therefore, we have PA? = PB? = PC? = PD? = radius of the circle 
which gives the desired result PA? + PB? + PC? = 3PD?. 


ab hl GAH ax? + 2hxy+by?-2gx-2fy+c=O 2 oan (1) 
a fey Ty apt GF YoRA zs | 


which has its centre at the point (2 od peal 
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a1 a’x? — 2hxy + (a’ +a—b)y?- 29x -2f'y+c=0 ........ (2) 
al fora OT WHat & {a’x? — 2hxy +(a’ + a—b)y? — 2g’x — 2f 'y +c} 

+ Af{ax? + 2hxy + by? — 2gx — 2fy +c} = 0 
sat (a! + Aa)x? + 2h(A — 1)xy + (a’ +a—b + Ab)y? 

—2(g' +Ag)x-2(fi+Afly+(14+A)Cc=0 2 LLL. (3) 
fey my uftaet (3) b aq YH ga Gl savy Aart GT gufay 
Xe OI = yor PIs 
aa al +Aa=a'+a—b+Ab aad A(a—b)=a—b 
feré A=1 seta xy=0 aaq ~A-1=0 fears A =1. 
ada aa 8 fe ear & fe aH vw ga zl 
AH AM VitHet (3) 4 CEI WW (1) o (2) GAH WT aad ani GS ulsede fe-gel G Jo det Ja wT 
WAHT (a’ +a)(x? + y’) — 2(g' + g)x — 2(f' + f)y+2c=0 BI 
fra a bz = [2 +9 tl wel 

at+aa'+a 

ay urd & fe fey my fees & idea, gd ol A,B, C a2 Da Jord &, & was 
sufey wet PA? = PB? = PC? = PD? = gu ot faear oi emite ufkora PA? + PB? + PC? = 3PD? em 2 | 


PART - IV : COMPREHENSION 
ar - IV : ayedq (COMPREHENSION) 


Comprehension # 1 (Q. No. 1 to 3) = 


Let S,, S,, S, be the circles x* + y* + 3x + 2y+1=0,x?+y?-x+6y+5=0 
and x? + y? + 5x — 8y + 15=0, then 


APOE #1 (Q. No. 1 to 3) w 


Tw 


Sol. 


Sol. 


/\ 


amie S,,S,, S, a Gat har x? + y2 + 3x + 2y+1=0, x? + y2-x+6y+5=0 
Tem x2 + y2+5x-8y+15=081, W 


Point from which length of tangents to these three circles is same is 
ae farg free AT gat oe east eT HY eas aeray eI, BPTI 
(A) (1, 0) (B*) (3, 2) (C) (10, 5) (D) (2, 1) 
Point from which length of tangents to these circle is same is radical centre 
Sa gut ue fag G Gai ay wel Las ol cag GAM ele & ca de fey Yona fog alc 3 
S,-5, =0>4x- 4y—-4=0>x-y-1=0 
S,-5, =0>-6x+ 14y-10=0=> -8x + 7y-5=0 
3x -3y-3=0 


4y-8=0>y=2 X=3 
Equation of circle S, which cut orthogonally to all given circle is 
ga S, fe fed wa get of ceaelefta witeaq Gea 8, or weer B— 
(A) x? + y2- 6x + 4y-14=0 (B) x? + y2+ 6x +4y—14=0 
(C) x?+y?-6x-—4y+14=0 (D*) x? + y2- 6x —4y -14=0 
If circle be drawn taking radical centre as centre and length of tangents from radial centre to any circle 
as radius will cut all the three circles orthogonally 


qo Ga ol Ga Hl He WAH sie yora Ga S fel ga ww we wa gS ae of row ama 
Gra TA Ga st Tal HY aH vitae Heat s| 
Length of tangent tuzt tet oY aay = J9+4494+44 =,/S, =/27 


Equation of circle ga G1 GATHett (x — 3)? + (y—2)? > S,:x?+y?-6x- 4y-14=0 
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3.2% Radical centre of circles S,, S,, & S, is 
S,,S, Ud S, gal GT Foret Be 


% {228 4 3 
(A*) (-2.-2) (B) (3, 2) (C) (1, 0) (D) (-2. -3) 
Sol. S,-S,=0>x-y-1=0 
S,-S,=0=> 9x+ 6y+15=0>53x+2y+5=0 => 3x-3y-3=0 
5y+8=O0>y=-8/5 x=-3/5 
Comprehension # 2 (Q. No. 4 to 6). 
APOE #2 mw 
Two circles are S, =(x +3)? +y?=9 
S, = (x — 5)? + y? = 16 
with centres C, & C, 
a oa 
S,=(x +3? +y=9 
S, = (x — 5)? + y? = 16 
fire dz Cd C,281 
4.% A direct common tangent is drawn from a point P (on x-axis) which touches S, & S, at Q & R, 
respectively. Find the ratio of area of APQC, & APRG,. [16JM110533] 


fag P OT x-sf OX 8, SG sigs east tet ol fH ga Sd S ol mae: Qa R ww wae Heil | APQC, J 
APRC,® aabell bl sold Sr— 


(A) 3:4 (B*) 9:16 (C) 16:9 (D) 4:3 

5.2 From point 'A’ on S, which is nearest to C,, a variable chord is drawn to S,. The locus of mid point of the 
chord. 
(A) circle (B) Diameter of s, (C*) Arc of a circle (D) chord of s, but not 
diameter 
qa S, Ww C,& feds fg AW wo ay via Sue sare one 2) oiar & Hey farg or fergue erm— 
(A) oa (B) S, oT Ret (C*) ga oT ag (D) S, &f silat ug are et 


6.23 Locus obtained in question 5 cuts the circle S, at B & C, then line segment BC subtends an angle on 
the major arc of circle S, is 


vet wen 7 ow farque, gd S, ol B Yd CW oie s, di BC Cass Gu So Se a I aaa 


era & 
(A*) cos’ 2 (6) stan (One fae Ss i 
4 2 3 Se an 2 3 
Sol. 4to6 
4. APQC, and APRG, are similar 


Areaof APQC, 1° 9 
Areaof APRC, 1,2. 25 


2 
Ip 


5. Let mid point m(h, k). Now equation of chord 
T=S5, 
hx + ky + 3(x + h) = h? + k? + 6h 
it passes through (1, 0) 
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Circle 
h+3(1 +h) =h? +k? +6h 
locus x? + y?+2x-—3=0 
But clear from Geometry it will be arc of BC 


6. Common chord of S, & answer of 5 
4x+3=0>x=-3/4 
at x = —3/4 [-3+3) + =9> y= -9-> 
y?= ~ =>ye=t » St 
4 3 


LD) 
AF? 
37 
Hence tan 0 = A = 3V7 => tan6= = 
(1+3/4) 7 y 
Sol. 4to6 
4. APQC, ae APRC, waey rzsT z | 


Areaof APQC, 1 9 


Area of APRC, _ 25 


2 
Ip 


5. arat m(h, k) Hea ferg S| Oia hl WArHeo 


T=S, 
hx + ky + 3(x + h) =h? + k? + 6h 
ue (1,0) @ Fora 2 | 


h+3(1 +h) =h? +k? + 6h 

farquer x2 + y2 + 2x-3 =0 

ay wrfaft S se BC Hage 
6. S, of sya ofa sikt 7 oT GAR 

4x+3=0>5x=-3/4 


2 
aa xe-94 [243] 4y eos ypeo-5! 
4 16 
63 a7 
2 = =+ —_ 
Pag 
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4 3 
LD 
V7 
37 
ad: tan @ 4 OUD a 
(1+ 3/4) 7 V7 


| Exercise-3 


za. Marked questions are recommended for Revision. 
vs fad Tet GRA Gra We 8 
* Marked Questions may have more than one correct option. 


* fated wea ve O afte wel faacd act usa é - 
PART - 1 : JEE (ADVANCED) / lIIT-JEE PROBLEMS (PREVIOUS YEARS) 


APT - 1: JEE (ADVANCED) / IIT-JEE (feet asf) & We 


1. Two parallel chords of a circle of radius 2 are at a distance /3+1 apart. If the chords subtend at the 


center, angles of = and = , where k > 0, then the value of [k] is 


[Note : [k] denotes the largest integer less than or equal to k] 


7 oo a a Way vail @ dra at qt J34+1 2) afe vat oa we 
ae k>0O® om ata (subtend) Hel &, at [k] I AM @ 


k 
[IIT-JEE - 2010, Paper-2, (3, 0), 79] 
[ave : [k] atfecs Wie GI kU HA A WAR 21] 
Ans. 3 
Sol. Since distance between parallel chords is greater than radius, therefore both chords lie on opposite 


side of centre. 


aie Gare oilaisit & Hea ext Fea B asl & gUuley ali Vay Ga w facta six eri | 


1 Tl 
2 — +2 eae o al 
cos Bt cos k + 


_— =0 
2k 


* 2cos 0+ 2cos 20= J3 +1 => 2 cos 0 + 2 (2 cos*0 - 1) = 3 +1 
= 4 cos’0 + 2cos 0-(3 + V3) =0 


egies ee = BEA 1+ 8 as GUC _ 1+ (2V3 +1) 
= 4 


> cos om = a 89 Rejected stedi@ri 


> k=3 => {k= 
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2. 


Ans. 
Sol. 


Hindi 


Sol. 


/\ 


The circle passing through the point (—1, 0) and touching the y-axis at (0, 2) also passes through the 
point 
faeq (1,0) 8 He GM Tei sie y-stat HI (0, 2) we Vat HA Ton ga freq fag G A ex ora s 


(a) (-$.0] (@) (-$.2] (c) (-2.3] (D) (-4, 0) 


2 2 2 
[IIT-JEE 2011, Paper-2, (3, -1), 80] 
(D) 
Let equation of circle is 
x+y? + 2gx+2fy+c=0 
as it passes through (-1,0) & (0,2) 
1-2g+c=0 and 4+4f+c=0 


also. f#=c => f=-2, c=4; ‘a=? 
equation of circle is x? + y? + 5x — 4y + 4 =0 
which passes through (—4, 0) 
Ga HT Galery 
xX? + y? + 2gx+2fy+c=0 
(-1,0) & (0,2) W Yorct z | 
1-2g+c=0 31 444f+c=0 
qe Pe => f =-2, o-4ig= > 


qa ol Garey x24 y2+ 5x -4y+4=0 
wT (4, 0) 8 Fora 3 | 


The straight line 2x — 3y = 1 divides the circular region x? + y? < 6 into two parts. 


ws- (23) (3.2)(2 *}(#4)f: 
4)/\2 4)/\4 4)\8 4 
[IIT-JEE 2011, Paper-2, (4, 0), 80] 


then the number of point(s) in S lying inside the smaller part is 


Ya 2x — 3y=1, Fes aa x2 + y?< 6 OI al wi 4 fas Het 81 ale 


s-(22)83)84)(29). 

4) \2 4)/\4 4/)\8 4 

a S4 Red va fergsi ot Gen wl ogay art A arax 2, fq 8- 
2 


Ans. 


2x — 3y=1,xX?+y’?<6 


s- (Shah G-a}e-a) 


(1) (II) (III) (IV) 
Plot the two curves 
I, III, IV will lie inside the circle and point (I, III, IV) will lie on the P region 
if (0, 0) and the given point will lie opposite to the line 2x — 3y —1 =0 


P(0, 0) = negative, P(e ;| = positive, aes -4) = positive Pz. | = negative 


(2. |= positive , but it will not lie in the given circle 


so point [2 ;| and (5. -4) will lie on the opp side of the line 


3 1 1 
t int | 2, — d/-,-— 
so two poin S) an (5 +) 
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Further a and satisfy S, oo <0 
4 4 4 


Hindi. 2x—-3y=1,x?+y’?<6 


(RIE DGa) G4 ‘) 


(I) (I) (11) (IV 
a al & are 4 
LU, IV ga & arax Rera @ sie (1, UL, IV) aa Pu fra 81 
afe (0, 0) aie fear war faeg vet 2x- 3y-1=0 fautta sie Rea ert 


p(t 4 = UIA 
8° 4 


P(0, 0) = eUTeTH, P(22]- OAs, aes -4) eae 
4 4’ 4 


(B.S) = sarong & fey ay ge Rex oa 8 


galery Sg (23) ate ZZ) ean Prater ote Rex e 


safery 2) fre(2 2] aie (5. -3) 7 


4 
w(2 ;| ai (+ -5] S,<00l Uys Hs 
"4 4° 4) 


4.2 — The locus of the mid-point of the chord of contact of tangents drawn from points lying on the straight 
line 4x — 5y = 20 to the circle x? + y* = 9 is [IIT-JEE 2012, Paper-1, (3, -1), 70] 
Ua Yat 4x — by = 20 & fergail S gu x2+ y2=9 we srefl We ae Yes Hr eal vila (chord of 
contact) @ Hea fa-g ar fa-g vat (locus) fA 


(A*) 20(x? + y?) — 36x + 45y =0 (B) 20(x? + y?) + 36x — 45y = 0 

(C) 36(x? + y?) — 20x + 45y = 0 (D) 36(x? + y?) + 20x — 45y = 0 
Sol. Ans (A) 

Circle x? + y2=9 ; line 4x — 5y = 20 

p (t 4t ) 

5 

equation of chord AB whose mid point is M (h, k) 

T=S, => hxt+ky=h?+ke 0 eee (1) 

equation of chord of contact AB with respect to P. 

T=0 3S w+ (A )ya9 ae (2) 


comparing equation (1) and (2) 
h 5k sh? +k? 
t 4t-20 9 


4x — 5y = 20 


on solving 
45k = 36h — 20h? — 20k? > Locus is 20(x? +y?) — 36 x+ 45y =0 
Hindi. 9 @: x?+y2=9 Ua WaT & 4x —5y =20 
p c 4t— 2) 
5 


vita AB forrat Fea fa-q M (h, k) & oT Garett 2 : 
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T=S, => hx+ky=h?¢k2 a (1) 
fag P@ arate vital AB oT Galatry 
T=0 = ix + (AS )y-9 — (2) 


wale (1) d (2) St Goal Ge ww 
h_ 5k sh? +k? 
t 4t-20 9 


4x - 5y = 20 


Ba HY Ww 
45k = 36h — 20h? — 20k? = fargua & : 20(x2 +y?) — 36 x+ 45y =0 
Ans. (A) 


Paragraph for Question Nos. 5 to 6 


we 5a 6S fay sya 


Sol. 


/\ 


A tangent PT is drawn to the circle x? + y? = 4 at the point P( 3 , 1). A straight line L, perpendicular to 
PT is a tangent to the circle (x — 3)? + y? = 1. [IIT-JEE 2012, Paper-2, (3, —1), 66] 
wai PT ga x? + y? = 4 oT fag P(V3, 1) we wast Sel 8) Gea WaT L, PT & craaq @ ok aa 
(x—3)?+y2=1 HF wie 8] 

A common tangent of the two circles is 

asi Gal Hl Vp SAafiss CII (common tangent) fq & 

(A)x=4 (B) y=2 (C)x + /8y=4 (D*)x+2 V3 y=6 
Ans.  (D) 

A possible equation of L is 

Lor ve wanfad wee fre es — 

(A*) x- V3y=1 (B)x+ VB y=1 (C)x- VB y=-1 (D)x+ V3 y=5 


(Q. No.5 & 6) 
PV3 1) 


os 2 


x+y =4 


Equation of tangent at (V3, 1) => \Bx+y=4 


B divides C, C, in 2 : 1 externally 
B(6, 0) 
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Hence let equation of common tangent is 
y-0O=m(x-—6) > mx —y-—6m =0 
length of L' dropped from center (0, 0) = radius 


V1+m? : 


.. equation is x + 2/2y=6 or x— 2/2y=6 


6. Equation of L is 


x— y¥3 +c=0 
length of perpendicular dropped from centre = radius of circle 


aoa Ss Castes 


x- 43 YER orx— /3y=5 


Hindi. Q.No. 5 to 6 
P 3,1) 


B,C, C, of 2:14 area fauftra peal & 
-. B(6, 0) 
aa: saa VER a utter 2 


y-0=m(x—-6) => mx —y—6m =0 
(0, 0) CRG WR TI HT aay = 


, 
2/2 
sufay ater &x + 2/2y=6 a x— 2/2 y=6 


6. Lar wert x- y¥3 +¢0=0 
qb Ga U Sel TW AM Of ANE = GT Of ew 
3+C 
2 


X- J3 y= 1 a x- ~By=5 


[= => C=-1,-5 


yi Circle(s) touching x-axis at a distance 3 from the origin and having an intercept of length 27 on y-axis 
is (are) [JEE (Advanced) 2013, Paper-2, (3, —1)/60] 
x-sat oY Fafeg S 3 we wel SA Ten (Tel) Tat y-sea 2/7 W AAAS FAM Tem (ae) Ta B (8) 
[JEE (Advanced) 2013, Paper-2, (3, —1)/60] 
(A*) x? + y?-6x + 8B¥+9=0 (B) x? + y?-6x+7y+9=0 
(C*) x? + y?-6x-8y+9=0 (D) x? + y?-6x-7y+9=0 
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Sol. 


Ans. 
Sol. 


Hindi. 


/\ 


(AC) 

Let HIM x? + y? + 2gx + 2fy+c=0 > g?-c=0 > g?=c (i) 
af? —c =2/7 => ff—-c=7 ..-(ii) 

Sree gana ie 0 => 9+6g+g9?=0 > (g+ 3)?=0 

g=-3 e c=9 

f= 16 > f=+4 


“x? +y?— 6x + By +9=0 
A circle S passes through the point (0, 1) and is orthogonal to the circles (x — 1)? + y? = 16 and 


x? 4+ y? = 1. Then [JEE (Advanced) 2014, Paper-1, (3, 0)/60] 
(A) radius of S is 8 (B*) radius of S is 7 
(C*) centre of S is (-7, 1) (D) centre of S is (-8, 1) 


we ga S fay (0, 1) @ ora & aa Tai (x — 1)?4+ y2= 16 Vd x24 y2=1 H AaHrefta (orthogonal) z, 
a 

(A) S at farsa (radius) 8 2 | (BY) S a feat 72 
(C*) So He (-7, 1) 21 (D) Sm Ha (-8, 1) 81 
(BC) 

Let the cirlce be 

xX? + y? + 2gx + 2fy+c=0 .(1) 

given circles 

x2 + y2— 2x -15=0 ...(2) 

xr +y2-1=0 @..(3) 

(1) & (2) are orthogonal 

_ G-15 


> c=1& g=7 
so the cirle is 
x? + y? + 14x + 2fy+1=0 it passes thrgouh 
(0,1) = 0+1+0+2f+1=0 
f=-1 

> x? + y? + 14x -2y+1=0 

Centre (-7, 1) 

radius = 7 
ar fe ga x2 + y? + 2gx + 2fy+c=0 (1) 
fea wa ga x24 y2-2x-15=0 ...(2) 


x2 + y? + 14x + 2fy+1=0 US YOR S| 

(0, 1) 

> 0+1+0+2f+1=0 

> f=-1 > x+y? + 14x-2y+1=0 
@a (-7,1) fen=7 


The circle C, : x? + y? = 3, with centre at O, intersects the parabola x? = 2y at the point P in the first 


quadrant. Let the tangent to the circle C, at P touches other two circles C, and C, at R, and R,, 
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Ans. 
Sol. 


10*. 


/\ 


respectively. Suppose C, and C, have equal radii 2/3 and centres Q, and Q,, respectively. If Q, and 


Q, lie on the y-axis, then [JEE (Advanced) 2016, Paper-1, (4, —2)/62] 
(A) Q,Q, = 12 (B) R,R, = 4 V6 
(C) area of the triangle OR,R, is 6 V2 (D) area of the triangle PQ,Q, is 4/2 


ad C,:x¢+y=3, foraar m-afe-g O 8, Ueaera (parabola) x? = 2y a! yaa ageill (first quadrant) 4 fay 
Pw yfaedfed (intersect) ext 81 Aa fe aa C, @ fay Puy Set aE era (tangent) sy at adi 
Cat C, a! HAT: fargo R, aa RW eal Het S 1 aM oifera fe C, aan Cai a frearg 2h aerax & 
HR GAh Ga fg HAT: Q, aA Q,e |! afe Q, aa Q, y-sat WR Red B, as 


(A) Q,Q, = 12 (B) R,R, = 4 V6 

C) AyT OR,R, HT Aawa 62% (D) Bry PQ,Q, #I saHa 42 8 
(A,B,C) 

y2+2y—3=0 

y=1,y= ie 

p(V2,-1) 


tangent is x V2 +y=3 
C,(0,a) 1 distance = 2/3 


e-3| _ 3g 


Locr = WiCiG,P=(R+r¥ = /144—16x3 = 46 
(C)A=5 R,R, x 1 from (0,0) = 2/6 x Ee 6/2 


0 -3 1 
0 9 1 
D) Area = =6, 
(O)Area=|% ° | 62 
|x2 dil 
Area of APQ,Q, #1 &atwel = 2 © = -|210+3)|- 6/2 


Let RS be the diameter of the circle x? + y? = 1, where S is the point (1, 0). Let P be a variable point 
(other than R and S) on the circle and tangents to the circle at S and P meet at the point Q. The normal 
to the circle at P intersects a line drawn through Q parallel to RS at point E. Then the locus of E passes 
through the point(s) [JEE (Advanced) 2016, Paper-1, (4, —2)/62] 
arn fe RS ad x?+y?=1 HT are (diameter) &, wet fe S fag (1, 0) 1 ArT fe P (Rae SS fi) aa 
WR Uh aX (variable) fag & sik aa Ue fargsii S aie Puy Get wy CREM (tangents) fag Quy acd 
il dd & fag Pw afters (normal) Sa XH ot, GT QU Jord & aa RSH GAMMA (parallel) z, 
fare E ux ufeesfea ae 3 | da E or fe-gue (locus) fr farg(sit) @ Fora 8 
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Ans. 
Sol. 


11. 


Ans. 


Sol. 


/\ 


Resonsence” 


a 3. td 14 Het 
(A) lag (B) |g Cig Oy 75 
(A,C) 
parallel 
to RS line 
(RS @ War) 
1—cos0 (cos6, siné) 
(SS Qf ieee 
IS(1, 0) 
y=(tan0)x 
tan® 
0 
e(( 1-cos0 } ole E _— clio 
sinOtan6 sind 
to) 
tan— ) k 6 k 
= 2 = t => bon = a ares 9 oa 
Let Hh — and ai k an, h eo tan 5= 5) 
) 
ZIBU _k 
20 i. h 2k sg : = _ we 
1-tan 5 (7 h . axy = y(1 — y’) 


For how many values of p, the circle x? + y2 + 2x + 4y — p = 0 and the coordinate axes have exactly 
three common points? [JEE(Advanced) 2017, Paper-1,(3, 0)/61] 


p@ fics ari & fer ga (circle) x2 + y2 + 2x + 4y —p = 0 Vay feet sali (coordinate axes) 4 act 
dim fa-g safe (common) 8? 

(2) 

Case-I Passing through origin > p = 0 


y 


O 


Cass-lIl Touches y-axis and cuts x-axis 


y 


f?-c=08&g*-c>0 
4+p=0 1+p>0 
pe=4 


Not possible 
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Circle 
Case-lll Touches x-axis and cuts y-axis 


y 


b 


ff@-c>0&g?-c=0 


4+p>0 1+p=0 


So two value of p are possible 
Hindi Case-I 4 fag G Jord # > P=0 


y 


i 


Cass-ll y- 31a I COS Ha &, GM x- Hal HI Hie 2 | 


y 


a 


f?@-c=08&g?-c>0 
4+p=0 1+p > 0 
p=-4 
aad et 
Case-lll x- 3&1 GI CWS HAT &, TM y- Het Hl Hrea | 


y 


be 


f?@-c>0&g?-c=0 


4+p>0 1+p=0 


wd: pH WAM Bag | 


IN Resonsence® 
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Circle J \ 


PARAGRAPH “X” atqesq “X” [JEE(Advanced) 2018, Paper-1, (3, —1)/60] 


Let S be the circle in the xy-plane defined by the equation x? + y? = 4 


(There are two questions based on PARAGRAPH “X”, the question given below is one of them) 


arf SH ga (circle) & Ul xy-Wade (plane) 4 aAtHxt (equation) x2+y2=4 4 grt uta | 
(ape “X” we al UA arena &, Area fear wa wea SAA G UH 2) 


12. 


Ans. 


Sol. 


/\ 


Let E1E2 and FiF2 be the chords of S passing through the point Po(1, 1) and parallel to the x-axis and 
the y-axis, respectively. Let GiGz2 be the chord of S passing through Po and having slope —1. Let the 
tangents to S at Ei and E2 meet at Es, the tangents to S at Fi and F2 meet at Fs, and the tangents to S 
at Gi and G2 meet at Gs. Then, then, the points E3, F3, and G3 lie on the curve 

art for EyEo ste FiFo gat S ot Veil oflay (chords) & wl fag Po(1, 1) @ Jord! & sik maz: x-sel 
(axis) 4 y-s@ & WA (parallel) &| Arif GiGe , S ol de oilal & ol Po A Jord! & aie foraat 
yarrd (slope) —1 &| Arf E: site Eo ue S mY waftar (tangents) Es ux fae @ Fi sik Fo we S wt 
waftat Fs ux fret & det Gi ae Gow S om wa Gsw fren @| da de am (curve) fora w fis 
Es, Fs ale Go fer &, & 

(A)x+y=4 (B) (x- 4)? + (y— 4)? = 16 (C) (x-4)(y-4)=4 (D)xy=4 

(A) 

Tangent at E1 and Ezare _/3x +y=4 and 3x +y=4 

E; ae Bou wef tare -/8x+y=4 ate VBx+y=4 

They intersect at Es (0, 4) 

@ Es, (0, 4) ue fied @ | 


(1, V3), Fo (1, - 3), Fs (4, 0) 
Gi(0, 2), Ga(2, 0), Ga(2, 2) 
E3, Fs, Gs lie on line x + y = 4 


Es, Fs, Gs tal x + y=4 oR Rerat e] 
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13. 


Ans. 
Sol. 


14°. 


/\ 


Let P be a point on the circle S with both coordinates being positive. Let the tangent to S at P intersect 
the coordinate axes at the points M and N. Then, the mid-point of the line segment MN must lie on the 
curve 


arife P ga Sue Rea wp var fay & foram asi free (coordinates) sats (positive) &| Arif 
ga Sm fg P w ee (tangent) Mezte sil (coordinate axes) oY fergsii M sik N we ufaee 
(intersects) Pedi @| dt Fe ah (curve) fort we VIS (line segment) MN @ Hea fa-gq (mid-point) 
afrad wa O Rear &, & 


(A) (x + y)? = 3xy (B) x28 + y23 = 248 
Oo ee a (D) x2 + y2 = xy? 
(D) 


Let Hl41 P(2 cos 0, 2 sin 0) 


Tanget is x cos0+ysinO@=2 
v(29), (0,2) 
cos@ cos@ 
1 1 
— + — 


os8 sin® x2 y? 


=1 > x? + y? = x2y2 


Let T be the line passing through the points P(—2, 7) and Q(2, —5). Let Fi be the set of all pairs of circles 
(Si, Sz) such that T is tangent to Si at P and tangent to S2 at Q, and also such that S: and S2 touch 
each other at a point, say, M. Let Ei be the set representing the locus of M as the pair (S1, Sz) varies in 
F;. Let the set of all straight line segments joining a pair of distinct points of Ei and passing through the 
point R(1, 1) be Fe. Let E2 be the set of the mid-points of the line segments in the set Fz. Then, which of 
the following statement(s) is (are) TRUE [JEE(Advanced) 2018, Paper-2, (4, —2)/60] 


(A) The point (—2, 7) lies in Ex 


(B) The point 4 does NOT lie in E2 


ores 
oflN 


(C) The point 


hOo|— 


7 lies in Ee 


(D) The point | 0, 3 does NOT lie in E; 


ari fee T, fargeil P(-2, 7) sf& Q(2,-5) 8 FRA are] WaT (line) @| Ara fo Fi Sa BA Fa Far (pairs 
of circles) (Si, Sz) @I Wyeqa (set) & f Yan T, Si @ fag Pw 3k Sow farg Quay ee (tangent) é 
Te Gat S1 a Sove GR a fay art fH M, we wet Hed F1 Wa FA (Si, Se), Fi a faaRa (varies) 
era & a art fo wae (set) Er, fs Me faeguar (locus) e cata @| amt fe Fo SA Ba 
YW-BS! (straight line segments) HT Wyeqs z, vil farg R(1, 1) SF Jord! & aa Ei H a fq forges GS 
3A (pair of distinct points) mT viredl & are fe Eo, Wye Fo h Yaravsl H seg fergail or wyera zs | 
aa Frafafaa 4 8 aA a (A) SIA WS 2 (8) ? 


(A) far (-2, 7) wyeaa E14 Rea 81 (B) fag (2.2) ayers Est Rerat wet BI 
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Circle 


(C) fag () Wye Est feet 8 | (D) fag C 3 ayers E18 Rert wal 2 | 


Ans. (BD) 


Sol. 


(aay 0 


Let Ci and C2 be the centre of circle Si and S2 respectively 


AT C1 Si Co mae: Ia Si Gk Som Hz 2 

Let Hal ZC2QM = ZC2MQ =0 => ZQC2M = 2-20 

Let HHT ZCiPM = ZCiMP = 6 => ZPCiM = n- 2 

Now %4ZQC2M+ ZPCiM=n > n-204+2-2b0=27 >0+0= 72/2 

Now 314 ZQMP = x— ZQMC2— ZPMCi=2- (0+ 6) = 2-2/2 = n/2 
hence locus equation of variable point M is (x + 2)(x -2) + (y—7)(y + 5) =0 
ad: a fag M or farquer aalepxt (x + 2)(x -2) + (y—7)(y + 5) =0 


but locus of M does not contains point P and Q because P is included when radius of S: is zero and 
circle S2 becomes straight line which is impossible. Q is included when radius of S2 is zero and circle Si 


becomes straight line which is also impossible. 

ag Mo faeguy Pale Q of ae vac @ wife P wmfta ern oa Siw ren xR s ale Ga So ve 
Wa VT Sl Ga s Gl sya 8] Qufia em oa So al Hen wT s she ga Si WH Ua VA Bl OMT 
& OT aay BI 


so set Ei does not contain point P(—2, 7) and Q(2, — 5) 


sufay Wye E; fag P(-2, 7) st& Q(2, —5) wl ael Tae 21 
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Circle J dN 


Locus of mid-points of chords passing through (1, 1) ish +K—(1 +k) =h? + k?— 2K 


(1,1) @ ors areft offarsit @ seq faeg opr faequer h +K—(1 +k) =h2 + k?—2K 
=> h?+K?-2K-h+1=0 >x?+y?-x-2y+1=0 


Now equation of line passing through P(—2, 7) and R(1, 1) is — = + >y+2x-3=0 


aq Val GI Wey vit farg P(—-2, 7) site R(1, 1) SF Jord zs YT -5 >y+2x-3=0 


Let centre of x? + y? — 2y — 39 = 0 is C3 (0, 1) = centre of locus of M is Cs (0, 1) 
aM Ga x2 + y2— 2y-39=0 1 HR C3 (0,1) 81 > fg MS fargua wr Hs Cs (0, 1) 81 


Now foot of Cs(0, 1) on line y + 2x —- 3 = O is & r), which is mid-point of chord PR of circle 


x? + y? - 2y-—39=0 


a Ca(0, 1) BI aU (é. 


. 1) eat y+ 2x-3 = Ou Red & UT Ga x2+y2-2y-39=0 a ofa PR 


or Hea fag 2] 


But if P is not the part of locus of M then PQ is not the chord of locus of M. 
ag afe P,Me faegua or art ael &, dd PQ, fag MS fa-gue al offar sal 3 | 


So point & r) does not lies in set E2 


sate Peg [2 2) ger Ee Ror Eh 8 


PART - Il: JEE (MAIN) / AAEEE PROBLEMS (PREVIOUS YEARS) 


ATT - il: JEE (MAIN) / AIEEE (ffeet asf) & 94 


Sol. 


/\ 


The circle x? + y? = 4x + 8y + 5 intersects the line 3x — 4y = m at two distinct points if 
[AIEEE 2010, (4, -1), 144] 
qu x24 y2 = 4x + 8y +5 Ca 3x—4y=m ol al fq fergal ue ufaese Hem fe 


(1*) -35<m<15 = (2) 15<m<65 (3) 35<m<85 (4) -85<m<-35 
(1) 
=41545 - sen <5>-25<m+10<25>5-35<m<15 


Hence correct option is (1) 31d: wet fa@ed (1) 81 


The two circles x? + y? = ax and x? + y? = c2(c > 0) touch each other if : 
[AIEEE-2011, I, (4, -1), 120] 
al ga x? + y? = ax Te x? + y? = c%(c > 0) Bae Hed & ale 


(1) 2jal =c (2*) |aj=c (3) a=2c (4) |a| = 2c 
(2) 
Xe + Y? = AX wee (1) 


® 
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iia acca 


Circle J dN 


Hindi 


Sol. 


Sol. 


Hindi. 


/\ 


= centre c, [-3 0] and radius r, = e 


+ y=? we. (2) 

= centre c, (0, 0) and radius r, = c, both touch each other iff 
2 2 2 2 

Ic,c,J =r, +r, = 2 2/22 =o 23 sialcse > lal = 
4 2 4 4 

YP SAX a ciaeiies (1) 
> oa ¢, [-3.0) den frwat r, = |S 
KEY! = Cr netate. (2) 


=> o c, (0, 0) cen fren r,=c 
aa ve GER al wet art afe alk Gae ufe 


a? 2 


2 
a a a 
lc,c,| =r, Si = == | =>— = —#tfIalc+c? > lal = 
4 2 4 4 


The equation of the circle passing through the point (1, 0) and (0, 1) and having the smallest radius is - 


Be Fa Gl Ghent oil fa-gail (1, 0) dem (0, 1) S stax onan & aan forse Hea aH =, & : 


(1) x? + y?-2x-2y+1=0 (2*) x?+y2—x-y=0 [AIEEE-2011, Il, (4, -1), 120] 
(3) x? + y? 4+ 2x +2y—7=0 (4) x?+y?4+x+y-2=0 
(2) 


Circle whose diametric end points are (1, 0) and (0, 1) will be of smallest radius. 


ae ga fora area & RR (1, 0) am (0, 1) &, Baas Hea Aen ga eT | 


(x — 1)(x — 0) + (y—0) (y—1) =0 => x +y?—-x-y=0 
The length of the diameter of the circle which touches the x-axis at the point (1, 0) and passes through 
the point (2, 3) is: [AIEEE- 2012, (4, —1), 120] 
Uh gt oil x-sa oI fg (1, 0) ue wet Heat & ae fag (2,3) S sox oral z, & are a cae 3: 
10 3 6 5 
1*) — 2) = 3) = 4) = 
(1") 3 (2) 5 (3) 5 (4) 3 
Ans. (1) 


Now h?=(1-2)2+(h-3)2 => = (= 6h 
1, 2h 


woh? = (1-2)24+ (h-3)"2 = 0=1-6h+9 
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5. 


Sol. 


Hindi. 


Sol. 


/\ 


The circle passing through (1, —2) and touching the axis of x at (3, 0) also passes through the point 
[AIEEE - 2013, (4, —1),120] 

UH Fa Vt (1, -2) S Byer oie 8, Ta x-sa HT (3, 0) we wel Hea &, fora ay fag S erHxe ora z, 

qe 8 [AIEEE - 2013, (4, —1),120] 

: (-5, 2) (2) (2, — 5) (3°) (5, - 2) (4) (2, 5) 

Let the equation of circle be (x — 3)? + (y—0)?+ Ay =0 


As it passes through (1, = 2) 
(1-3)? + (— 2)? + A(-2)=0 > A=4 
equation of circle is 
(x -—3)?+y?-8=0 

so (5, — 2) satisfies equation of circle 

(3) 

AM Gat Gl MAlHeat (x — 3)? + (y—0)? + Ay =0 


feat 8 fe ae (1,-2) G8 Yoram 
(1 Seeeenoaeeeor.0 Sawer 
qa OT 
(x Baya eo 

(5,2) Fat H Gwe HI Ug Heal s| 


Let C be the circle with centre at (1, 1) and radius = 1. If T is the circle centred at (0, y), passing through 
origin and touching the circle C externally, then the radius of T is equal to : 
aM Cum ga 8 forrmr Ge (1, 1) & & cen fom =12) ae Tes (0,y) con ga é wh ye fag a 
Ot Ua 8 aM Fa Cal Ta Sy G Vl Heal s al T Hl fom aay e: 

[JEE(Main) 2014, (4, — 1), 120] 


1 ne v3 V3 
(1) 3 (2°) rn (3) B (4) on 
Ans. (2) 
c, (1, 1) r=1 
c, (0, y) r= lyl 
C,c, =F, +6 


(1-0)? +(1-y)’ =1 + Iyl 


2-2y+y=yr + 2ly| +1 
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Aly| = 
v= = 
4 
_ 1 
4 
7. Locus of the image of the point (2, 3) in the line (2x — 3y + 4) +k (x - 2y + 3) =0,k eR, isa 
[JEE(Main) 2015, (4, — 1), 120] 
(1) straight line parallel to x-axis (2) straight line parallel to y-axis 
(3) circle of radius 2 (4) circle of radius V3 


farg (2,3) @ vem (2x —3y +4) +k (x-2y +3) =0,keE RA wifes or faequa wp — 
[JEE(Main) 2015, (4, - 1), 120] 
(1) x-318 @ WAS Va | (2) y-3a D PAA WaT B | 
3) 2 Brea eI ga 8 (4) V3 Brean or ga 21 
Ans. (3) 


Sol. — Line passing through (1, 2) 
P(2, 3) 


A(1, 2) 
Q(a, B) 
AP = AQ 
(a — 1)? + (B—2)? = (2-1)? + (3 — 2)? 
o? + B?- 20-48 +3=0 
xX? + y?-2x—4y+3=0 
r= §1+4f2 
Hindi. (1,2) G Ya Jord 81 


A(1, 2) 


AP = AQ 

(a — 1)? + (B — 2)? = (2— 1)? + (3 - 2)? 
o? + B?- 20-48 +3=0 

x? + y? - 2x —4yv+3=0 


r= V14+4- — 2 
8. The number of common tangents to the circles x? + y* — 4x -6y — 12 = 0 and x? + y? + 6x + 18y + 26 =0, 
is 


[JEE(Main) 2015, (4, - 1), 120] 

(1) 1 (2)2 (3°) 3 (4) 4 

Fal x? + y2— 4x By —12 = 0 cen x2 + y2 + 6x + 18y + 26 =0 HT SHAS TR Las HI Pen ee 
[JEE(Main) 2015, (4, - 1), 120] 


(1) 1 (2)2 (3°) 3 (4) 4 
Ans. (3) 
Sol. ©,(2,3)r,=5 
C, (-3,-9) r, =8 
C,C,= J25+144=13 
C,C, =r, + r,=> externally touch 
=> 3 common tangents 
Hindi. C,(2, 3) r,=5 
C, (-3,-9) r, =8 
C,C, = J25+144 =13 
C,C,=r,+',> Tea wet 


>3 sya wet ta 
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Circle 


Ans. 
Sol. 


10. 


Ans. 


Sol. 


11. 


Sol. 


/\ 


The centres of those circles which touch the circle, x? + y? — 8x — 8y — 4 = 0, externally and also touch 


the x-axis, lie on: [JEE(Main) 2016, (4, — 1), 120] 
(1) an ellipse which is not a circle (2) a hyperbola 
(3) a parabola (4) acircle 


OA Ga G Ga, ol Tax? + y?- 8x - 8y-—4=0, of Tan wy S we ged & am x-ser ow af way ged 
&, Rea é : 


(1) va dhiad uy ol ga set s| (2) ve aiffaraera az | 
(3) Uh Wad We | (4) We Fa WI 
(3) 


Parabola (Uxacta) 
Property : distance from a fixed point & fixed line is equal 


yoy: Rex fag cer Rew ter S stl war zB 


If one of the diameters of the circle, given by the equation, x? + y* — 4x + 6y —- 12 = 0, is achord ofa 
circle S, whose centre is at (— 3, 2), then the radius of S is: [JEE(Main) 2016, (4, -— 1), 120] 
afe utero, x2 + y? — 4x + By —12 = 0 ERI Ved UH dd GI WH AM Ww sey da S, foun om 
(- 3, 2) 8, of Gia @ dl ga Sot frome : 

) 5/3 (2) 5 (3) 10 (4) 5/2 
(1) 


Ze 


(2, -3) 


ty =V4+9+12=5_, R=25+50 25V3 


Let the orthocenter and centroid of a triangle be A (-8, 5) and B(3,3) respectively. If C is the 

circumcentre of this triangle, then the radius of the circle having line segement AC as diameter , is : 
[JEE(Main) 2018, (4, — 1), 120] 

AMT vo PYG GI AM Hay aM hee Har: A (—3, 5) da B(3,3) 8! ale sa yo a uRaa Cz, a 

vargas AC Ol QR AM OX FAY Ol Act Gu oT fsa é : 


(") 32 ca) 8 (3) V0 (4) 210 
(1) 
2 1 
H(-3,5) G(3,3) C(x,y) 
3. 2x-3 eee 
3 
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12. 


Ans. 


Sol. 


/\ 


3 2y+5 _9 
3 
OY a Deis = sabe 410 
2 2 2 2 
r= 3 2 
2 
Three circles of radii, a, b, c (a < b < c) touch each other externally, If they have x-axis as a common 
tangent, then : [JEE(Main) 2019, Online (09-01-19),P-1 (4, — 1), 120] 
(1) a, b, c are in A.P eae 
_ i Ja vb vec 
3) Ja, vb, Ve areinA-P. Qe 
vo va Vc 


a,b,c (a<b<c) fsa ael ds ga wee gel woe Ged S| ale x-sel Gaal UH Suahs wef WaT zs, 
a: 


; 1 

1) a, b, a AS  —_ ae 

(1) a, b, c Uh GAA | Wr a ue 

1 a 

3 , VOR a Fs a — Sr 

) va, vb, Je ve uric | (4) = io 
(2) 


j(a+b) Gy + | Aaee ae) oe) eee) 


Jab + Jac = Vbc 
1 1 
Jvc ba 
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13. If a circle C passing through the point (4,0) touches the circle x? + y? + 4x — 6y = 12 externally at the 
point (1, -1), then the radius of C is: [JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120] 


wh gu C, fag (4,0) @ etme one 8 ae ge x24 y2 + 4x —6y = 12 of fag (1, -1) We Tel CUR Hea z, 
a C at fea 2: 
) 25 (2) \57 (3) 4 (4) 5 
Ans. (4) 
Sol. Tangent at (1,-1) is x(1) + y(-1) +2 (x + 1)-3(y-1)-12=0 
=> 3x -4y =7 
Required circle is 
(x-— 1)? + (y + 1)? + A(3x — 4y—7) = 0 
It pass through (4,0) 
>94+1+24(12-7)=0>A=-2 = required circle is x? + y? - 8x + 10y + 16 = 0 
= Radius = V16+25-16 = 
Hindi. faq (1,1) We Cael LS GI Gale x(1) + y(-1) +2 (x + 1) -3 (y—1)-12=0 
=> 3x -4y =7 
arazae gd, (x—1)? + (y + 1)? + A(3x — 4y-7) =08 Gi ferg (4,0) S Jord 21 


>94+14A(12-7)=0>A=-2 > aaah Ia x? + y*—- 8x + 10y + 16=0 


= feat = 16+25-16 =5 


14, lf a variable line, 3x + 4y — 4 = O is such that the two circles x2 + y? — 2x -2y + 1 = 0 and 
x? + y? -18x —2y +78 = 0 are on its opposite sides, then the set of all values of A is the interval: 
are Up Oe we 3x + 4y — A = 0 Sa Yor & fH al ga x2 + y2 — 2x -2y +1 =0 aM 


x? + y? 18x -2y +78 = 0 Sah GIA Sie (opposite sides) 8, dl Ab Gl AM GI Byers fA A S ola 


SARITA 8 [JEE(Main) 2019, Online (12-01-19),P-1 (4, — 1), 120] 
(1) (2, 17) (2) [12, 21] (3) [13, 23] (4) (23,31) 
Ans. (2) 


Sol. 3x+4y-A=0 
(7 —A)(31 —A) <0 {since centres lie opposite side} 
(7-A)(31-—2) <0 {afe aa faota yor we Rema 81 } 
wE(7, 31)... (1) 


31-A 59 


ee 
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Circle 


15. 


Ans. 


Sol. 


/\ 


|7-A|>5 &se |31-a]=10 

A<2 orMAT12 ...(2) &HAR AS21 orm rA>41_ ....(3) 
(1) 0 (2) 0 (3) 

dW € [12, 21] 


If a circle of radius R passes through the origin O and intersects the coordinate axes at A and B, then 


the locus of the foot of perpendicular from O on AB is - 


afe R Asa a ve ga ya faye OD Box oe & aM fee sel ol ASR BU Hed & a Od 
Ya ABW Sei TY A GH Ue HT fa-gue 8—[JEE(Main) 2019, Online (12-01-19),P-2 (4, — 1), 120] 


(1) (x? + y?) (x + y) = R@xy (2) (x? + y?)8 = 4R2x2y2 
(3) (x? + y?)? = 4Rx?y? (4) (x? + y?)? = 4Rx?y? 
(2) 


Le 
=p 


Equation of line PQ 
WaT PQ G1 Baler 


ky — k? = — hx + h? 


hx + ky = h? + k? 


2 2 2 2 
A" +k 0).8 [02 +k 
k k 


(he +k?)P (he +k®)? 
k* h? 


2 
aR? > +49 [ : 
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16. 


Ans. 


Sol. 


17. 


Ans 


Sol. 


/\ 


The sum of the squares of the lengths of the chords intercepted on the circle, x? + y? = 16, by the lines, 
xX +y =n, neN, where N is the set of all natural numbers, is : 


[JEE(Main) 2019, Online (08-04-19),P-1 (4, — 1), 120] 


aa, x24 y? = 16, oe Yaa! x+y =n, neN, etN al wad Ges or yer B, aR orel 7g vast 
Hl AMSA G Git or arte: 


(1) 105 (2) 210 (3) 320 (4) 160 
(2) 


to make the intercept Grawrs dart | fey) ean < ee 


/2 


Length of intercepts atears Hl arag = 2 \r* —p* =2 V16—n?/2 


2 
Square of intercept stars + Ag HI TT = 4 x =), neN 


Sum of squares of intercept srs G ats H aa HT UT 


vs nef} $)0- 8) (i) 0B) fee 


If a tangent to the circle x? + y? = 1 intersects the coordinate axes at distinct points P and Q, then the 
locus of the mid-point of PQ is : [JEE(Main) 2019, Online (09-04-19),P-1 (4, — 1), 120] [Circle] 


ale ga x24 y2=1 ot vm wel ven dea sell ol fst fargail P sik Que uftesa wed & a PAG 
ae faeg or fa-quer (locus) &— 

(1) x? + y2-4x?y2=0 (2) x? + y?- 16x?y2=0 (3) x2 4+ y2-2x*y2=0 (4) x2 + y?- 2xy =0 

(1) 

Let equation of tangent to the given circle be x cos + y sin@ = 1 


The line meets x — axis at (Sec, 0) & y - axis at (0, cosec 8). If P (h, k) is the mid-point of this segment. 


=> 2h = sec0 & 2k = cosec 0 
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18. 


Ans. 


Sol. 


19. 


Ans. 


Sol. 


/\ 


> Ff a4 5 84 yr axey? = 0 
xy 


The locus of the centres of the circles, which touch the circle, x? + y2 = 1 externally, also touch the 


y-axis and lie in the first quadrant, is : 
Ca gal, TW Gax?+y2=1 of Te eal wed &, y-set ol Ht eae ed & ae yas agus 4 feat 2, o 
oral or fagur & 
)x=/i+4y,y>0 (2) y=V144x,x>0 (3) x=,f/1+2y,y>0 = (4) y=v14+2x,x>0 
(4) [JEE(Main) 2019, Online (10-04-19),P-2 (4, — 1), 120] 
Let centre is (h, k) & radius is h (h, k > 0) 
OP =h+1 


vh? +k? =h+1 > h?4+k?=h?+2h+1 => k?=2h41 
Locus is y? = 2x + 1 
lf a line, y = mx +c is a tangent to the circle, ( x — 3)? + y? = 1 and it is perpendicular to a line Li, where 
1 1 
Li is the tangent to the circle, x? + y? = 1 at the point 5) ; then: 
: PE 
are Ya WT y = mx +c, da(x—3)? + y2=1 Hl Uh Va LH e aM Bes WH PST LW ay &, Het Li ga 


ryt oy (Ts WR wet RST es, a: 


(1) c2+7c+6=0 (2) c2+6c+7=0 (3) c2-6c +7 =0 (4) c2-7c +6 =0 
(2) [JEE(Main) 2020, Online (08-01-20),P-2 (4, -1), 120] 


Slope of tangent to x2 + y? = 1 at +5 : 5) 


V2 2 


1 1 

synth (TE) RT GT WATT 
J2 /2 

2x + 2yy’ =0 
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20. 


Ans. 


Sol. 


Sol_H. 


/\ 


y=mx+cis tangent of x? + y? = 1 
y=mx+cgde x2+y2=1 ol we wae 
so safer m = 1 

y=X+c 

now distance of (3, 0) from y=x+cis 


aa (3, 0) HY Fa y=x+coU Gies 


c+3 


/2 


c?+6c+9=2 


=1 


c?+6c+7=0 


If the curves, x? — 6x + y? + 8 = 0 and x? — 8y + y* + 16 —k =0, (k > 0) touch each other at a point, then 
the largest value of k is 


Uh ab x2-6x +y2+ 8 =0 ae x2-8y + y2+ 16—-k =0, (k>0) UH Gee OF Vm farg UR wel aed &, a 
ko aftieqa AM | [JEE(Main) 2020, Online (09-01-20),P-2 (4, 0), 120] 


36 


Two circles touches each other if C1 C2 = |n + ral 

Distance between Ca(3, 0) and C1(0, 4) is either deaeq) ist Wk -4 (Ci C2 = 5) 
=> vk+1=50r Wk -]= 5 =>k = 16 ork = 36 > maximum value of k is 36 

al Gad Wh Ge Gl Cael Hed & Ale Cy Co = |r t | 


Co(3, 0) a2 C:(0, 4) & ea ae Vk +1 oT Wk -1| (Ci Co = 5) 


= vk +1 =5or |Wk-1|=5 == ioork= 36 =k a afteda AM 368 
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High Level Problems (HLP) 


wx Marked Questions may have for Revision Questions. 


vo fared ue ae Ure oe eI 
SUBJECTIVE QUESTIONS 


fasakAH WA (SUBJECTIVE QUESTIONS) 


1. Find the equation of the circle passing through the points A(4, 3), B(2, 5) and touching the axis of 
y. Also find the point P on the y—axis such that the angle APB has largest magnitude. 
fa-gail A (4, 3) de B (2, 5) G FoR Aer TAM y-ae Hl Vt He Tel Ga Gl GAH sia Hifsy| y—siey 
Ww fag Pare wifey af err APB Feds GRA oT | 
Ans. x?+y?-—4x-6y+9=0 OR x?+y?-20x- 22y+121=0, P(0, 3), 0 =45° 
Sol. Equation of circle touching y - axis is x? + y? + 2gx + 2fy + f# =0 
F it passes through (4, 3) & (2, 5) 
so 25+8g+6f+f* =0 = 29 + 4g + 10f + f#=0 
solving above two equations, we get (g, f) =(—2, — 3) & (— 10, — 11). 
So equations of circles are x2 + y? — 4x —6y + 9 =0 and x2 + y*— 20x — 22y + 121 =0 
for circle x2 + y2-— 4x —6y + 9 =0. 


B(2,5) 


5 pees 
tan 0 = E : = Laie 
44 00K 3-k 23 +k* —8k 
2 4 
+ = + 
d(tand) _ 2(k—11)(k—3) (mex) (nin 


dk (k? -8k + 23)? 

So tan 6 is max atk =3 atk = 3, tan 0 = 1 > 0 = 45° 
Hindi.y - set HY tael HRA aret Ja Hi Wale x2 + y2 + Qgx + fy + f2=08! 
we (4, 3) & (2,5) G Fora 8 

ard: 25+89+6f+f%=0 = 2g + 4g + 10f +f? =0 
alal Galeri Gl eet HA VE (g, f) =(-2, — 3) & (- 10, — 11). 
aa: TAH WAHey x2 + y2— 4x —6y +9 =0 ae x2 4 y2— 20x — 22y +121 =08 
ga x2 + y?-4x —6y +9=0% ford 


S-k_ 3-k 
eae 2 4 _ — 
4407k 3-k 23 +k* —8k 
2 4 
if iS + 
d(tané) _ 2(k —11)(k—3) jaa (nn) 


dks (k? -8k + 23)? 
aa: k =3 UW tan @ Heda 81 k=3 Wtanb=1 > 6=45° 
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2. 


Ans. 
Sol. 


Sol. 


Sol. 


Hindi 


/\ 


Let a circle be given by 2x (x — a) + y (2y — b) = 0, (a #0, b # 0). Find the condition on a & b if two 


chords, each bisected by the x—axis, can be drawn to the circle from - [a ; 4 


sa BR eA x (ka) + y yb) = 0, (ax 0,b#0)# aft g(a, 2) A ge we et oar 
Sia Ue GT x—set get wafeafora etc el, a a Vd buy ufdaear sia ify | 


(a2 > 2b2) 


Straight line MN bisected by x-aixs so A (h, 0) is midpoint of MN 


So equation of chord of contact MN. 
T=S, > 2xh—a(x + h =) = 2h? — 2ah 


this line passes through (a, b/2) 
2 
2ah — a(a +h) - - = 2h2 — 2ah = 8h? — 12ah + 4a? + b? = 0 


-; De Oi ae = 2b- 


UR YT MN x-sta git fas A (h, 0) OX Bafearfora etcit & ata: faeg A(h, 0), MN or Hea fay 3 | 
sa THR wet vila MN oT Gator 

T=8, => 2xh—alx + h)— 
ue UAreet fers (a, b/2) 8 Yora & a 


2 
2ah — ala + h) —= = 2h2 — 2ah => 8h? — 12ah + 4a2+ b2 = 0 


Biy+0) _ oh2_ ah 
2 


D>0= a? > 2b? 
A circle is described to pass through the origin and to touch the lines x = 1, x + y = 2. Prove that the 
radius of the circle is a root of the equation (3 - 22) 2-2 /2t+2=0. 
we ga ot fe qa fag GY Yoral & aan vast x=1Vdx+y=2 oF et ora 8) Re aif fH 
waiter (3 - 2/2) 2-22 t+2=0m UH ya Ga AM frome] 


Let the centre of the circle be (h, k) and radius equal to ‘r’ 


he4+k?=r2 a. (i) 
h+k—2 
and > BeheKerye tac i 
| 2 ms 
andh=1—-ro aes (iii) 


put h = 1 —rin (ii), we getk=r (1-2 ) +1 

Now put the values of h and k in (i), we get 

(r(1— J2) +1)? 4+(1-n2 =r? => (3-2 /2)-2/2 r+2=0 
hence radius i.e. r is the root of the equation (3 — 2 a2 | 2—2.2ts2=0 
aif ga mt bee (h,k) @ cen frown rs] 

® Reg. & abated Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
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he+k?=re (i) 
wd Se | = 82 hoker un (ii) 
at hater (ii) 


waren (ii) F h=1—1 WA ww k=r (1-2 )4+1 

hVd k Ol AA BAlHey (i) F aA Ww 

(r(1— J2) 41)? 4+(1-n2=rP = 7 (8-2V2)-2J2 1+2=0 
aa: roar r wie (3-2/2) 2-2/2t+2=001 Fas! 


4. If (a, a) lies inside the circle x? + y = 9 : x? — 4x — a? = 0 has exactly one root in (- 1, 0), then find the 
area of the region in which (a, a) lies. 
afe (a, a) da @ sae Rema BI x24 y2=9:x2-4x-a2=0 m7 dip ve Fa (-1,0) 4 Rea & aa Aa HT 


aah sia afer fa (a, a) Rea ze 


Ans. “6 ne cot (+}} 


Sol. 


f(-1).f(0)<0 = a<5 => — J5 <a< J5 


42 1 im | 2 
Required area = 4.9 = tan =) +4. —, V5 .2= 4 V5 +cot (4) 
E ib) 2 _ 


5. Let S = x? + y* + 2gx + 2fy + c = O be a given circle. Find the locus of the foot of the perpendicular 
drawn from the origin upon any chord of S which subtends right angle at the origin. 


HMI S =x? + y? + 29x + 2fy+c=0 fea Ta dd 8! S of foe vita oh ya fare oe Gao sarc & Ww 
We faq G Sei WT oe h aE OI faeguea sid Hier | 


Ans. x?+y?+gx+fy+ = =0 


Sol. 


AB is a variable chord such that = ZAOB = 7 


Let P(h, k) be the foot of the perpendicular drawn from origin upon AB. Equation of the chord AB is 


y-k= ee («-h) 
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Circle 
i.e. hx + ky = h? + k?....... (1) 
Equation of the pair of straight lines passingh through the origin and the intersection point of the given 
circle 


Ye+y?+2gxt+2fy+c=O0 we. (2) 
and the variable chord AB is 
2 
ea tena 
xX? + y? + 2(gx +f +C =0 land 3 
y*? + 2(g ») ( 2 ae (3) 
If equation (8) must represent a pair of perpendicular lines, then we have 
coeff. of x? + coeff. of y? = 0 


i.e 1+ =o + ch? + | 1+ ane + ck =0 
- hee? (he +k*)e Hek® (he 4k7}- 


Putting (x, y) in place of (h, k) gives the equation of the required locus as 


xX? + y? + Ox + fy + = =0. 


Hindi. 


AB va ay oflar gene @ fh = ZAOB = 7 


ATT P(h, k), AB US wet fre, @ ete aw crea a ora &| shay AB wT wa 8] y—k =— (x —h) 


gaat hx + ky = h? + k?....... (1) 
qa fg a oA ae aa tar gH or Veet ar wifey ot fey ay ga 


x2 yeep axer 2ty c= Olen (2) 
ol Ufa faeg & ce ax vila ABS 
ae hx + ky hx +ky \* 
x? + y? + 2(gx + fy) & WY 40 (BA) = 0) oases: (3) 
afe watery (3), Aad LEH H YH G! Aa HA S WI x24 H1 YH ye or Win =0 
2gh ch? 2tk ck? 
as pear cada lanraresca 
(x, y) @I (h, k) @ Bert We sft farguer 


xX? + y? + gx + fy + 5 =0. 


Reg. & atoll Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


IN Resonsence® 


- : = — ADVCR- 88 
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029 


Circle J UNS 


6. A ball moving around the circle x2 + y? — 2x — 4y — 20 = 0 in anti-clockwise direction leaves it 
tangentially at the point P(—2, —2). After getting reflected from a straight line it passes through the centre 


of the circle. Find the equation of this straight line if its perpendicular distance from P is >. You can 


assume that the angle of incidence is equal to the angle of reflection. 
qa x24 y2-2x-4y-20=06 safes ve Fe amrad fen 4 7A ped & aan gael we re oi fag 
P(-2, -2) UR %, YH Ga WaT wy urafda et G Te Ga G oa S Yordl Fl Wa XH H Woe sa 


cetre a eeMH, PA rem GAS Ay TE ATA YB fH a wT Gore sera wT B aT BI 
Ans. (43 -3)x-(4+33) y-(39 - > Ey <0 


Sol. — Let the equation of required straight line be y=mx+c. 
S. |-2+2n-c¢| (i) 
2 V1i+m? 
PC 
For APCM — =tan 2a. 
PM . 
> PM=5cot2a ..... (ii) 
For APQM SS pile (o0le) _ 
2 2 sin2a 


on Savina! we get o = 30°. Equation of tangent at P(— 2, - 2) is 3x + 4y+14=0. 
m+3/4 m+3/4 43 -3 
= ee eo ~ se 
Now on substituting value of 'm' in equation (i), we get 
11+ 23 -39 + 2/3 
At 4+3ae 4+2 


but c should be (ve) 
_ (4v3 -3) oe -39 + 2./3 
Dae 44+3/3 


Hindi. Aral omit UR VST GT WAlHe y =mx+c. 
5S. |-2+2m=c| 


9 = fame m ae aonee 
APCM ® fere ag = tan 2a. 

> PM=Scot2a ase (ii) 

APQM @ fay > = PM sin (90 - a) > SS eas 


tan 60° = | 


So equation of line 
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Circle 


M 
aa mea a = 30° Ure Bat 8 | (— 2, — 2) we wel RMT HT UAH 


RedyeietS anéies |S" 
1-3m/4 
‘an BO? a. | MES/4 ” B - m+3/4 - a 4/3 -3 
1-3m/4 1-3m/4 4433 


aI mH AM Alpert (i) FH way Ww 
1142.8 = ~39 + 2,/3 
4+3J/3 4433 


_ (4¥3 -3) -39 + 2/3 
WR CMMI Sa Ale | LS HI Glee nm «+ { S28 | 


7. The lines 5x + 12 y — 10 = 0 and 5x — 12y — 40 = 0 touch a circle C, of diameter 6 unit. If the centre of 
C, lies in the first quadrant, find the equation of the circle C, which is concentric with C, and cuts of 
intercepts of length 8 on these lines. 
Yay 5x +12 y—- 10 =0 ae 5x -12y - 40 =0 YH 6 gary AM aAei da C, Hl Vl wed &| ule C, m1 
oa vo agai 4 Rat 8 dd ga C, G1 GAlHet sid Gr vil C, G1 Goss & AM Tl g4 was Ww 8 
TS Gl AAWS Hea FI 
Ans. x*+y?-10x-4y+4=0 

Sol. Centre of C, lies over angle bisector of 2, & £, 


Equations of angle bisectors are 
C, 


L 


£, 


oxt 12y =10 _ , 5x—-12y—40 = x=5ory=—> 


13 9 13 
Since centre lies in first quadrant so it should be on x = 5. 
So let centre be (5,0) = 3= [eee > a=2,-3 


e 


From the figure r= 416+9 =5. But a#- ; soa=2. 


2 


So equation of cirlce C, is 
(x — 5)? + (y—2)?=52 = x2 + y?-10x-—4y +4=0. 
Hindi. Ga C,H Ga 0, Tl, S Hy aie uy feed 3 | 
BI sel BT TART mee oS = = = x=Sory=-2 
die ma vars ages A fer 81 
at: Ue x =5 W Bra afer 
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Sol. 


Hindi. 


Sol. 


/\ 


at: AMT Ga (5, a) 81 a3 a => a=2,-5 
Rrargur r= \16+9=5. firey ax—2 Sd: o = 2. 


. Fa Cy of Wer 

(x-5)2+(y-2)2=52 = x? + y2- 10x —4y +4=0. 

The chord of contact of tangents drawn from a point on the circle x? + y? = a? to the circle 

x2 + y? = b2 touches the circle x? + y? = c2. Show that a, b, c are in G.P. 

qa x2+y2=a2& UH fag O ga x2+ y2=b2 uy Sieh aE wel Leal Ht eae oa, ga x24 y2=c?2 al 
eat ard 8 vasa wifey fh a,b,c Pra Al A BI 

S, =x? + y? = a? 

S, = x? + y? = b? 

S, =x? + y? = c? 

equation of /, is ax cos 8 + ay sin 8 = b@ 


£, is tangent to circle S, 


c= — eal => ca=b? Hence a,b,c are in G.P. 
la? cos? 9 +a? sin? 6 

S, =x? + y? =a? 

S, = x? + y? = b? 

S, =x? + ya 

(, BT PATH ax cos 0 + ay sin 0 = b? 

(,, TA Sy Or Ct XS BI 


_h2 a 
= Ge lead => ca=b? a: a,b,c Jira dl 4 8 | 


la? cos? 6 +. a2 sin? 6 


Find the locus of the middle points of chords of a given circle x? + y? = a? which subtend a right angle at 
the fixed point (p, q). 

qa x24 y2 = a2 of oa olasi & Hea feegail or fargua aia of ot fe we ad fas (p,q) ® 
PAH saa Ha zs | 

Ans. 2x?+ 2y?-2px-2qy+p?2+q?-a2=0 

OA=a and AQ=QP=QR 


OQ= Ja? +p? 
. AQ= \(p—a)’ +(q-B)* = 
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* (OA)? = (OQ)? + (AQ)2 

a? = a? + B* + (p— a)? + (q—B)? 

2a? + 2B? — 2pa — 2qB + p? + q2 — a2 = 0. 

Locus of the middle point Q (a, B) is 2x? + 2y?-2px-2qy+p2+q?-a2=0 
OA =a at AQ=QP =QR 


OQ= Ja? +p? 
. AQ= \(p-a)’ +(q-B)* = 


~ (OA)2 = (OQ)? + (AQ)2 

a’ = oF + B? + (p—a)? + (q—B)* 

2a? + 28° — 2pa — 2qf + p? + q? — a2 = 0. 

vast & AT fig Q (a, B) HT farquer 2x2 + 2y2-2px-2qy+p2+q2-a2=0. 


Let af 2?-bm?+2d/+1=0, wherea, b, d are fixed real numbers such that a + b = d?. If the line 
éx + my + 1 = 0 touches a fixed circle then find the equation of circle 
art al 2-bm?+2d/+1=0 sf a,b, d fad acti Gen ga vor & fh a+b=d2 afe var 
(x+my+1=0H fad ga ot eel aed! 8 cl ga @ wie ern — 
x? + y2— 2dx + d*-b =0 

al?—bm?+ 2/d+1=0 ...... (1) 


and AnD? anne (2) 
Put a =d?—b in equation (1), we get (¢d + 1)? = b(¢? + m?) 
ld+1 
cel (3) 


V2 +m? 
From (8) we can say that the line ¢x + my + 1 = O touches a fixed circle having centre at (d,0) and 
radius= Jo 
al?—bm?+ 2/d+1=0 ...... (1) 


Tea agp? a een (2) 
BH (1) F a=d2—b wet We (ld + 1)? = b(/2 + m2) 
d+1 
Bil 3) 


s—s— 


wpe (3) FW 4 He God & fh] ta K+ my+1=0H Maa gu of wel Ged! & fora Hz (d,0) 
vd feat vb 21 


The centre of the circle S = 0 lies on the line 2x — 2y + 9=0 and S =0 cuts orthogonally the circle x? + 
y? = 4. Show that circle S = 0 passes through two fixed points and also find their co—ordinates. 
qa S=0 01 Om 2x-2y+9=0 w Rae a ga S=040 x+y =4 a aoe oem z| 
amg fo ga S=0a) fad fargail G Jord & aan sam Meare A sa orf | 
Ans. (-—4, 4); ( L i | 

2 2 


centre lies over the line 2x — 2y+9=0 
nee 


So let coordinate of centre be [h 
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Let the radius of circle be 'r'. So equation of circle is (x —h)? ly a = >) = 1 
81 
x? + y? — 2hx — y(2h + 9) + 2h? + 9h —- 12 + = =0 
given circle cuts orthogonally to x? + y* = 4 
so 2h? +9h+ © = 0 or 2h? + 9h -12=— 


so equation of required circle can be written as x? + y? — 2hx — y (2h +9) +4=0 
(x2 + y2 — 9y + 4) +h (-2y — 2x) = 0 
so this circle always passes through points of intersection of x? + y2- 9y +4 =0 andx+y=0 


so fixed points are (—4, 4) and (-3. 5] 


tre Pa 2x — By 4 9= 0-0 Rt Bi oie ara x Pin h, 2) 


art ga a fea rel Fat St Gey = (x —h)2 + (y-28) a 
x2 + y®—2hx—y(2h + 9) + 2h? + 9h = 12 St =04 Wolves (i) 
fear wa ga x24 y2=4 of aaa area s| 
oe: 2h? + 9h + $2 =O a 2h? + 9h =r? = — 2 feted (ii) 


HHT (ii) HI STAT (i) A HRI Ue (x2 + y2 — 9y + 4) + h (-2y — 2x) =0 
ad: TE Fa Wed x24 y2-9y+4=O0M x+y=0% views forge @ Jord 21 


Prove that the two circles which pass through the points (0, a) , (0, — a) and touch the straight line y = m 
X + c will cut orthogonaly if c? = a? (2 + m2). 


fie oiftry fe @ ga oi fa-g (0, a) , (0, — a) M Jord & a wa WT y=mxical we wed z, 
TER oaaltia ufteda wed & afe c2? = a2 (2 + m2) 


Let the equation of the circles be x? + y2+2gx+2fy+d=0 ....... (i) 
these circles pass through (0, a) and (0, —a) 

_ On OG dak Gets (ii) 

and -2fa+d=0 3... (iii) 


solving i and (iii), we get f = 0, d = — a2 
put these value es f and d in (i), we get 


x24 y2+2gx—=ae=O0 Ln (iv) 
y =mx +c touch these circles = | —U9*2 | - |g? + 2? 
m? +1 
> g?+(2cm)g+a2(1+m?%)-—c?=0 _...... (v) 


equation (v) is quadratic in 'g' 
Let g, and g, are its two roots 
9,9 = a2 (1 +m?) —c? 
the two circles represented by (iv) are orthogonal 


29,92+ O=-a?-a? => 0192 = —-a? => a? (1 +m?) —c? =- a? 
c? = a? (2 + m2) Hence proved 
aif ga hr Ute x24 y242gx+ 2y¢d=O08!] wun. (i) 

Y ga (0, a) det (0, —a) S JR 21 

a@+2fa+d=0 sas. (ii) 
qt a2@-2fat+d=0 an. (iii) 
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(ii) Ta (iii) PY Fa SRA W f=0,d=—a2 we ela z| 
fVd d@ Ami of (i) 7 aA Ww 


X24 y2?4+2gx-a2?=0 9 ah. (iv) 

-yemx+cgat a wef weit 3) = | USES] = J/g? + a2 
Im? +1 

=> g? + (2cm)g+a2(1+m?)-—c?=0 _...... (v) 


BET (v), gH fear z 
HMA Sah Sl Hol g, WA gos! 
09> =a? (1 +m?) —c? 
waar (iv) art veta Bal ga ceaateiy & 
29,92+0=-a?-a2 = 9192 = -a? => a? (1 +m?) —c? =- a? 
c? = a2 (2 + m2) 


Consider points A (V13, 0) and B (213, 0) lying on x-axis. These points are rotated in an- 
anticlockwise direction about the origin through an angle of tan" (=) . Let the new position of A and B 


2/13 
3 


be A’ and B’ respectively. With A’ as centre and radius 


V13 


centre and radius oe circle C, is drawn. Find radical axis of C, and C,. 


ara x-siet ux Rerat fag A(V13,0) ve fag B (213,0) 81 sa frgot ao ya fag aa afonga 
feen # tans| & | ae 8 Goren oer & eT Py Aa BFE Ah Ree Ara Beh) Aah x en 


a circle C, is drawn and with B’ as a 


— Frou cox Uh Fa C, FTA Te Ss AM B' Hl Ga awe MS og fron dar 1 C, Sara Ge 


81C, a C, oT yore ern— 
Ans. 9x+6y=65 


2 2 2 3 
@=tan"/—| = tan 6 =— cs sin 0 =—— andcos 0 = —— 
5) 3 ir) is 
‘ = (OA cos 6, OA sin 6) => A'=(8, 2) 
ae B’ = (OB cos 0, OB sin 8) = (6, 4) 
Now it can be checked that circles C, and C, touch each other. 
Let the point of contact be C. 
cl (5, 2 
3 
required radical axis is a line perpendicular to 
A’B’ and passing through point C 
10 3 
2 225 -~5 
3 2 ( ) 
6 = tan" (2) => tan 0 = a a sin 0 se and cos 6 = a 
3 3 3 /i3 
A’ = (OA cos 8, OA sin 8) > A’ = (8, 2) 
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gut wer B’ = (OB cos 8, OB sin 8) = (6, 4) 
ag ue vila Ht or wad & fe Ga Cy a C, WER wae Hed 3 
aMife wet fag Ce! 


(a4) 


ante Foret va ter enh a fe AB GS asad ae CU Fad 21 
_10 __3 (x = 5) 
, 


14. P(a, b) is a point in the first quadrant. If the two circles which pass through P and touch both the 
co-ordinate axes cut at right angles, then find condition in a and b. 
yay agar 4 v@ fag Pla, b) 8! afe at ga ol PS Jord & aM el sail Hl wel Hed Bl aa WH 
GR a VAs pred ze, d— 
Ans. a?-4ab+b*=0 


Sol. Equations of two circles touching both the axes are 
x2 + y? — 26 Oe ..... (i) 
x2 + y? — 26 2esye Cs =O... (ii) 


(i) & (ii) are orthogonal also 
2ciGat 20,0, —6,- Hc, 
or le = [G4 Oe ....(iii) 
Now point P(a, b) lies over the circle 
x2 + y? — 2cx — 2 cy +c? =0. 


so c?— 2c(a + b) + a2 +b? =0 

C, & Cy are roots of this equation 
Je) C,+Cy = 2(a + b) (iV) 
and = C, C, = a + b? ..(V) 


from (ili), (iv) & (v), we get 
6(a? + b?) = 4(a + b)?. 
Hindi. tai sail Gl Cat HR Tel Vt Gul h Plea 


X? + y? — 26 — 2c One (i) 


x2 +y?-26.x=2c,y+C,*=0 ..... (ii) 
(i) Va (ii) TaHTAs AF 
ai: «ss DCSE Opie Ennes= 
al 66;).¢,= (ce, 4 ¢,)" (iil) 
eA ee —2cx-—2cy+c?=0 we fea 8 
od: — 2c(a+b)+a?2+b?2=0 
ae Co SU UAH GH Ae S| 
ad: C,+Cy = 2(a+b) (IV) 
wT = C, Co = a? +b? ssa) 


(iii), (iv) FT (v) @ 
6(a2 + b2) = 4(a + b)?. 


15. Prove that the square of the tangent that can be drawn from any point on one circle to another circle is 
equal to twice the product of perpendicular distance of the point from the radical axis of two circles and 
distance between their centres. 


Reg. & aioe Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


IN Resonsence® 


- : = — ADVCR- 95 
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029 


Circle Jf uN 


Sol. 


Hindi. 


16. 


Sol. 


/\ 


fie afte fe ve ga & fed fg 8 gee ga we Sei oA are wast Ret a a, a ae wT ACTA G 
fag ot asad QI aR GAG Gal G wea Ql GS PAH G GI G awar es 
Let us choose the circles, as S,=x?+y?-a?=O0 a... (1) 
and S,=(x—b)?+y?-c?=0 ...... (2) 
Let P(a cos@, asin®@) be any point on circle S,. The length of the tangent from P to circle S,, is given by 
PT? =S,(a cosé, a sin0) = (acos@ — b)? + (a sin®)? — c? = a? + b? — c? — 2ab cosd 
The distance between the centres of S, and S,, is C,C, = 
The radical axis of S, andS,, is 2bx — a?—b? +c? =0 [equation (1) — equation (2)] 
The perpendicular distance of P from the radical axis, is 
| 2b(acos 6) — a? —b* +c? | 
2b 


PM = 


Now, we have 
| 2abcos0 — a? —b? +c? | 


2. PM. C,G, = 2b. a 


= |a? + b? — c? — 2ab cos6| = PT? which proves the desired 


result. 
am fe gd S,=x?+ y?-a?=0 ....... (1) 
at S, = (x —b)2 + y2-c2 = 0........(2) 
ar P(a cosé, asin®) da S, W alg fag e|P AS, = OW we wal HI ag PT? = S,(a cos, a sind) 
= (acos0 — b)? + (a sin®)? — c? = a? + b? —c? — 2ab cos0 
S, Ta Sb Hal G eA GI C.C, =be| 
S, Te S, or Femet 2bx — a2-b? +c? =028 | faster (1) — wareerr (2)] 
Wort a PS ara qe 
| 2b(acos@) —a? —b? +c? 
2b 


PM = 


yw 


ae 


_ op, [2abcosé —a* —b* +¢° | 


a = |a? + b?—c?— 2ab cos6| = PT2 oil fe afte uRona 8 | 


2. PM. C,C, 


Find the equation of the circle which cuts each of the circles, x? + y? = 4, x2 + y? - 6x - 8y + 10 =0 

& x2 + y2 + 2x — 4y — 2 = 0 at the extremities of a diameter. (Revision Planner) 

BE FA GT SAHHey sit HUM wl Fei x2 + y2 = 4, x2 + y2 — 6x — By + 10 = 0 Be x2 + y2 + 2x — 4y — 
2 =08) wad ae & afas Rei we grec a 

Ans. x?+y?-4x-6y-4=0 


x + y’+ 2gx + 2fy+c=0 


x’+ y’- 6x - BY +10=0 
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Let required equation of circle is x? + y? + 2gx + 2fy+c=0 

Now common chord of given circle with required circle are 

Common chord 2gx + 2fy + (c + 4) = O it is also diameter of circle x? + y? = 4. Hence c = —4 

similarly with x? + y2- 6x —-8y+10=0 => 2x(g+3)+ 2y(f+4)-14=0 
=> 6(g + 3) + 8(f + 4)-14=0 > 6g + 8f + 36=0 
>3q+4f+18=0 

With circle x? + y2 + 2x —- 4y -2 =0 => 2x (g— 1) + 2y(f + 2) -2=0 >-2(g-1) + 4(f + 2) -2=0 
>-29+4f+8=0>2g-4f-8=0 

after simplification g = -2, f = -3,c =-—4 

Hence circle x? + y?— 4x - 6y-4=0 


xX + y+ 2gx + 2fy+c=0 


07 


AT Ja Hl WAH x? + y2 + 2gx + 2Ay+c=0 ZI 

aa fey Te ga AM WW ga suse vila 2gx + 2fy + (c +4) =08! 

we Fd x+y =4o1 are HW | sa: c=-4 

geil WHR x2 + y2- 6x — 8y + 10 =0 = 2x(g + 3) + 2y(f+4)-14=0 > 6(g +3) + 8(f + 4)-14=0 
= 6g + 8f + 36 =0 > 3g + 4f+ 18=0 

qa x24 y24+ 2x-4y-2=0 & HY = 2x (g— 1) + 2y(f + 2)-2=0 > -2(g- 1) + 4(f + 2)-2=0 
=> -29 + 4f+8=0=>29-4f-8=0 

Ba OI G We g=-2,f=-3,c=—-4 

od: Ga x? + y?— 4x -6y-4=0. 


Show that if one of the circle x? + y? + 2gx + c = 0 and x* + y* + 2g,x + c = 0 lies within the other, 
then gg, and c are both positive. 

veta pifsry fo gai x24 y? + 2gx +c =0 ae x2 4+ y2 4+ 2g,x+0=048 Uh Ga Ge & array Rea a, al 
gg, Vd c ali Sart 2 | 


- One circle lies within the other circle > C,C,< |r, -15|> i,  § @F a7 = | 
squaring both sides, we get 
— 29g, <—(2 O° Aan Gge=c lg. ogc ce 
> Me OS Np oe Pe Be (i) 
> gg,-c>0 > 99; >¢ 
again squaring both sides of (i), we get 
—2cgg, >—c (g* + 9,2) > c(g-g,)? >0 > c > 0 and from (i), we can say that 


gg, will also be > 0 


- Uh Ta Ge ga 4 Rea 2 
=> C0, < |r - FI (g- Q4)° 
alal vail oT aT Ge WR 


~999;<=2 Jig =e «Ja, =¢ ~2c¢ = gg, >c+ jg*-c fe =e. 


(g* -c) - jg? -c 
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UF: (i) @ Sat Vall pr Gt ped ae 
—2cgg, > —c (g* + g,°) > c(g-9g,)? >0 
> c>O aa (i) 8 et He Wad @ fF 
gg, af sarc ST | 
Let ABCD is a rectangle. Incircle of AABD touches BD at E. Incircle of ACBD toches BD at F. 
lf AB = 8 units, and BC = 6 units, then find length of EF. 


ar ABCD Ym aad #1 AABD @1 adge: BD oT E uy wal Seal 8] ACBD oT 3mtgd BD oI F we wey 
era &| ae AB=8 a BC =6 a9 EF oO! ag oid afore 


2 


Let A is (0,0) , B is (8,0) , C is (8,6) and D is (0,6) Then incircle of AABD is (2,2) and similarly incircle of 
ACBD is (6,4) 


Length of transverse common tangent is ,/(C,C sy —(4+%) = = (6-2) +(4-2)?-(2+2)° = 2 =EF. 


ar A (0,0) , B (8,0) , C (8,6) 3X D (0,6) € da AABD @I sddu I Ha (2,2) silk ACBD GI sthaz 
(6,4) @| 


fete sya wel tea GI cas & cy ~(r,+%) = (6-2) +(4-2)?-(2 +2)? = 2 =EF. 


Let circles Si and Sz of radii r1 and re respectively (r1 > rz) touches each other externally. Circle S radii r 
touches Si and Se externally and also their direct common tangent. Prove that the triangle formed by 
joining centre of Si, Sz and S is obtuse angled triangle. 


AMT Si Si So PAT 1 SAR re (r1 > r2) ASM H IA & UH YH GUN HI Te CU Hed & Si ae So Tal 


Tea Vaal saRael Safes wat Ma al east Hea aren r rom oT ga Sz@! aa Re aifsry a Si, Se 
TSS dal o em S sa Sry sla rps zs | 


AP + PB =AB 
= V(n+rP-Go-ry + yGetrP -(p-rY = VQ thy -(G-ny 
=> 2, + 2./rr, = 2jnqr, => rr + fre + 2r Nine =i oe ne ssceess (i) 


1 1 1 . 
=> —+ Bae i erie are in HP: 

vr, a vr 1 2 
= (avr) < vf h=>4r< Ji, => 2Jnr, > 8r 
=> 2)qn—6>7r>O ee (2) 


Now 2314 (CiC2)? — (CiC)* — (C2C)? 
= 12 + fe? + Qrire — r? — 1? —2rry —r? — re? — 2rre 


= — 2rr — tre + 2rite — 2r? = 4r fry, — 24? 


= 2r (2 Ir -r) = positive f1cr4H => ACiCCz isobtuse angle triangle afta arm Sry z | 


Reg. & atoll Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


® 
Resonsence ‘ac.in | E- 20. ADVCR- 98 
Educating for better tomorrow 


Circle J \ 


20. 


Sol. 


Sol. 


21. 


Sol. 


/\ 


Circles are drawn passing through the origin O to intersect the coordinate axes at point P and Q such 
that m. OP +n. OQ is aconstant. Show that the circles pass through a fixed point. 


qa fg 8 JoRA ae ga aid ord & ot Meena set wl P sik Q a sayOR Ufrwad aed & fh 
m, OP +n.OQ sR 81 autsa fe ga ve fer ferg S Jurd 3] 
Equation of a circle passing through the origin and having X and Y intercepts equal to a and b 
respectively is 

+y?-ax—by=0  ......, (1) 
According to the given condition, we have 
ma + nb = k (constant) 


ie es (2) 


Putting the above value of b in equation (1) , we have, x? + y? — ax (<3) y=0 
n 


i.e. {n(x? + y?) — ky} — a(nx — my) =0 
which represents the equation of a family of circles passing through the intersection points of the circle 


n(x?+y?)-—ky=O a. (3) 
and the line 
nx—-my=0 ....... (4) 


3 
Micene Mme en 


Solving equation (3) and (4), gives the coordinates of the fixed point as ( oak His 
qa oT Ula al Fo fees G YoRT & ce X sik Y aatavS HAT: ask be 
x? + y? — ax — by = 0 Sees (1) 
fay ay uftaea & spay Fet 
ma + nb =k (sar) 


sett b= sams ne (2) 


waren (1) Hb HT AMT WIT TR x ye ax—[A8) en 


n 
satq — {n(x? + y2) — ky} — a(nx — my) =0 
ga & fem & Gltoe pl Aad Heal & wl Gel m ufawe fa-geii @ Yor zs 


n(x?+y?)-ky=O a. (3) 
Te Pea 
nx-my=0 ....... (4) 
whore (3) se (4) 8 Ree fargo Fo [ a <a 
m> +n m? ine 


A meng? has two of its sides along the axes, its third side touches the circle 
x? + y* — 2ax — 2 ay + a* = 0. Find the equation of the locus of the circumcentre of the triangle. 
ve yo St at yors sail & agfes & cen dee yor ga x2 + y2-2ax-2ay+a2=0 a! wel oedl 
21 Raps & ORGS or feeguer sa Hrsg | 
_2xy 
a 
Let the circumcentre be P(h, k) by using property circumcentre of rightangle triangle is lie on 
hypotenous 


Ans. 2(x+y)- 


‘. Equation of AB is —+——=1> as 
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2 
on solving at oy = aS > 2(h + k) = alll 


‘. locus of circumcentre P(h,k) is 2 (x + y) -a =—— 
Hindi. art fe oRa-sz P(h, k) | BF Wad @ fe waar Aya a uURG = sad Hl ow aea fey eas 
aia 
2h 2k 1 n 1 
4h? 4k? 


x 
ie) A(2h, 0) 


2 
a oo a, 2, , | 
hk 2 hk a 


afd P(h,k) or fagua 2 (x+y)-a- 2XY 


a 
22. Let S, be a circle passing through A(0, 1), B(—2, 2) and S, is a circle of radius V10 units such that AB is 
common chord of S, and S,. Find the equation of S,. 
art S, gat 8 wt A(0, 1), B-2, 2) fast ora 8 aan S, , 10 fom ar ve ga ga HR @ f& AB, 
S, ak S, A wrafis oa 2, dS, 7 weet ora TT 
Ans. x24 y24+2x-3y +247 (x+2y—2)=0 
Sol. Equation of line AB is Yea AB GT GlrHxtt sé 
2-1 1 
y- -— i ay 5 (x + 2) = ME AV 2=0 FR ccc: (i) 
Equation of circle whose diagonally opposite points are A and B: 
(x- 0) (x +2) + (y—1) (y—2)=0 
> ?+y?+2x-38y+2=0  ..... (ii) 
Family of circles passing through the points of intersection of Eqs. (i) and (ii) 
xX? + y? + 2x— 38y+2+4+A(x+ 2y—-2) =0 
> ?+y?+(2+A)x+(2A-3)y+2-21=0  __...... (iii) 
Equation (iii), represents a circle of radius 10 units 


2 2 
> i ax +( a) 2420 = V10 => (4442422) + (4024+ 9-122) + BA- 8 = 40 


> rat V7 
Hence, required circles are 

x+y? + 2x— By +247 (x+ 2y—2) =0 
There are two such circles possible. 


Hindi: a AB a utter & 
2 — 

aoe 
y 2 


qa of Ute fram are & RR AWNIBe : 


(x — 0) (x +2) + (y— 1) (y—2) =0 
> e+y?+2x-38yt+2=0 aL. (ii) 


; (Ke +2)=-5 (x +2) => X+2y-2=0 oa. (i) 


IN Resonsence”® 
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23. 


Sol. 


/\ 


waxy (i) aM (ii) & views fergail G YoRA det Gal wr fra zs 
Xe + y? + 2x— Sy +24 A(x + 2y—2) =0 

=> ey t(2Q+A)x+(2A-B)y+2-24=0 (iil) 

wren (iii), 10 seg Aen S ga wl aa wraé 


PB foes 
=> J) +( =) 24+2r = M10 > (44 404 A2) + (4024 9-12) + BA- 8 = 40 


2 
=> het 7 
ae: nite ga 2 


x+y? + 2x— By +24 V7 (x + 2y-2)=0 
Sa WHER GS at Gala ga z| 


The curves whose equations are 

S = ax? + 2hxy + by? + 2gx + 2fy+c=0 

S’ = a’x? + 2h’xy + b’y? + 29’x + 2f’y +c’ =0 

intersect in four concyclic points then find relation in a, b, h, a’, b’, h’. 


S = ax? + 2hxy + by? + 29x + 2fy+c=0 
S’ = a’x? + 2h’xy + b’y? + 29’x + 2f’y +c’ =0 
UG ved dh UR OR Bray fergsii ux uftese ped zB, dl a,b,h,a’,b’,h’ A Maes stat Hifery| 
a — Dia 
h ian 
Equation of any curve passing through the four points of intersection of S = 0 and S’=0isS + AS’ = 
For this to be a circle, we must have coefficient of x? = coefficient of y? & coefficient of xy = 0. 
S=0Wd S'=00 ae vfiwse fa-gai G god adel fel Ht am a attr S+1S'=0 54 ah G Gu 
art & fel x2 Gr Wi = y? pr WIS 
aa xy HT Wh = 0 


Ans. 


> a+ia’=b + Ab’ 
a—b =—A(a’-b’) nah) 
and 3% 2h+A2h’=0 = N= -" (2) 


> from (1) and vd (2)G a-b= -* (a’—b’) or = 
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24. A circle of constant radius ‘r’ passes through origin O and cuts the axes of coordinates in points P and 
Q, then find the equation of the locus of the foot of perpendicular from O to PQ. 
ve Rad Ben rar wp ga yo fag OF Fora & aan Mee sai ot Pa Que oredi zl, a OW PQ 
WR Sei TI aes we or fargua s — 
Ans. = (x? + y®)? (x-* + y-?) = 4r? 
Sol. —_ Let the coordinates of P and Q are (a, 0) and (0, b) respectively 


equation of PQisbx+ay-—ab=0 __........ (i) 
a+ be = 42a (ii) 
OM 1 PQ 
: equation of OMisax—by=O —....... (iii) 
Let M(h, k) 
. bh+ak—ab=0 ........ (iv) and ah—bk=0 ....... (v) 
y 
Q 
[e) eR : 
On solving equations (iv) and (v), we get 
h? +k? ie eek 


= db= 
a h an 0 


put a and b in (il), we get 
i + k?)2 (ho? + k-?) = 4r2 
locus of M(h, k) is (x? + y2)? (x-2 + y-?) = 4r? 
Hindi. ari Pa Qe festa ae: (a, 0) Fem (0, b) | 
PQ @I WArHxt bx + ay — ab = 0.......(i) 


a®+b2=4r? .... (ii) 
OM 1 PQ 
OM ol Beret ax—by=O  — ann.. (iii) 
aratfés M(h, k) 
: bh+ak—ab=0 ........ (iv) we ah—bk= 0 ....... (v) 
y 
Q 
! 
fe) p a 
a> 


(iv) a (v) BI Set HA Ww 
h? +k4 Heke 
= We b = 
h k 
ad bot (ii) 4 wa we 
(h2 + k2)2 (ho? + k-?) = 41? 
.M(h, k) @T farguer (x2 + y2)? (x2 + y-2) = 42 PTT | 


25. The ends A , B of a fixed straight line of length ‘a’ and ends A’ and B’ of another fixed straight line of 
length ‘b’ slide upon the axis of X & the axis of Y (one end on axis of X & the other on axis of Y). Find 
the locus of the centre of the circle passing through A, B, A’ and B’. 
acag of fad varars & RR AVE B a base o ae fad vargas @ Re A’ UG Bes, X-sai a 
Y-siat UR fiber &| (va RT X-set Ue a Geer feet Y-set ux). A,B, A’ Vd B'S FORA ae ga} Ge 
or farquer sia Hrfere | 
Ans. (2ax — 2by)? + (2bx — 2ay)? = (a? — b?)? 

Sol. Let ZOA’B’ = 6 and ZOAB = 0 


=> 0+ $= 5 and ZOBA =$ 


length of AB is ‘a’ and length of A’B’ is ‘b’ 
IN Resonsnce” 
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from the figure 
Y 


A’ (b cos $, 0) and A(a cos 8, 0) 


similarly B(0, a sin 8) and B’ (0, b sin 6) 
Let c(h, k) be the centre of circle ie 2h=acos0+bcos o 
b= aoe e 2h=acosO+bsinO  ....... (i) 
and 2k=asinO+bsing ae d= oie 
2k=asinO0+bcos6 _........ (ii) 
on solving (i) and (ii), we get cos 0 = Te and sin0= a 


sin?0 + cos?0 = 1 
: locus of C(h, k) is (2ax — 2by)? + (2bx — 2ay)? = (a? — b?)? 
Hindi 4 fe ZOA'B’ = 4 aa ZOAB = 0 


= 0+ $= ce ZOBA=$ 


AB ol cas ae dat AB’ I aad be 
faa a 


Ye 


A’ (b cos 6, 0) aa A(a cos 8, 0) 
gel Wer B(O, asin 0) de B’ (0, b sin ) 
ari fo gat mt bee c(h, k) 81 


2h=acos8+bcos o 


b= 5-0 

2h=acosd+bsineé....... (i) 
dat 2k =asinO@+bsing - b= 8 
a 2k=asinO+bcosd........ (ii) 
(i) a (ii) HY sa BRA wR ere and sin = ae 


sin?6 + cos20 = 1 
C(h, k) ar farguer (2ax — 2by)2 + (2bx — 2ay)? = (a? — b2)2 


IN Resonsence® 


Reg. & weil Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


- — ADVCR- 103 
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029 


Circle J ZS 


Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


® 
)\ Resonsence Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 


h ADVCR- 104 
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029 


